Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


>r^ 


--? 


A 


THEORY    OF    SALTS. 


?N'T) 


\ 


/r.c^ 


THEORY  OF  SALTS 


a.^j 


A    TBEATISE    ON 


THE   CONSTITUTION   OF  BIPOLAE 

(two-membebeb) 

CHEMICAL    COMPOUNDS. 


BY   TBE   LATE 


CHAELES   BLACKFORD  MANSFIELD. 


•   •-.-.        -    -  -  :     * 

Ecmtion : 
MACMILLAN  AND   CO., 

16,    BEDFORD   STREET,   COVENT   GARDEN. 

1865. 


} 


i    \ 


.  \ 


21  .JV? 


i 


X 


"  Yidentur  enim  esse  hse  dues  rerum  tribus  (Sulfur  et 
rius)  magnae  prorsus,  et  quie  universum  occupant  et  p« 
Non  est  Sel  aliquid  tertium  a  Sulfure  et  Mercurio,  sed 
ox  utrisque  per  spiritum  acrem  devinctis." — Francis 
Hisioria  Sul/kru,  Mercurii  et  Sails :  aditus. 
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EDITOR'S    PRKFACE. 


This  book  has  been  for  many  vcara  a  manu- 
script. Its  author  died  a  martyr  to  his  Science 
uearly  ten  years  ago,  bo  that  the  nonum  premalur 
''I  annum  which  he  deprecated  in  his  Preface,  has 
ijeen  the  fate  of  his  volume;  and  tliat  aftor  itn 
iiithor'B  eye  was  closed,  and  when  ]iia  hand  cotdd 
iiu  Ioniser  retouch  and  modify,  or,  as  it  might  have 
Iftren,  r«modcl  iU  pages  with  the  larger  knowledge 
and  the  mellowing  experience  of  iiiterveiiinj;  years 
implied  in  the  apophthegm. 

Before  entering  on  the  reason.^  and  the  causes 
of  this  delay,  it  inny  be  well  to  ?>kctch  in  outline 
the  character  and  the  scicntitic  life  of  ihe  remark- 
able inao  whose  memory  one  fain  would  keep  alive, 
but  who  died  too  soon  to  leave  in  written  works 
an  adci^uatc  expression  of  his  powers  as  an  origi- 
nal thinker  or  as  a  laborious  student. 

The  author  of  this  volume,  Charles  Mansfield, 
was  one  of  those  men  whom  it  is  not  possible  to 
He  fascinated  all  who  came  near  enough 
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to  liim,  and  mauy  whose  acquaintance  with 
\vas  only  slight.  In  adtlitiou  to  the  charm 
genial  and  pleasant  voice,  he  waa  endowed 
manly  beauty :  clear  blue  eyes,  shaded  by  a 
hut  delicately  formed  brow,  illuminated  a 
that  generally  had  a  tinge  of  sadness.  A  a] 
lithe  frame,  and  an  active  but  decisive  gaitj 
spoke  the  mau  swift  to  act  and  confident  in 
aim;  and  his  whole  air  and  bearing  were  thos 
one  impulsively  genial  and  generous.aud  thoroni 
true  aud  genuine, — of  one  too,  who,  when  oua 
hand  was  on  the  plough,  looked  not  back.  IV 
ever  there  might  be  near  him,  whether  among 
friends  that  craved  for  sympathy,  or  from  ano 
class  needing  help  as  well,  his  heart  by  an 
stiuctive  attraction  was  drawn  to  it,  and  such  C 
fort  or  material  help  as  he  had  to  give,  he  g 
Nor  did  he  atop  to  measure  his  gift  by  what  he 
to  give.  He  feared  not  the  tasks,  if  he  lacked 
power,  of  Hercules.  If  an  Augeuu  labour  had  t 
done,  he,  with  help  if  he  could  get  it,  if  not  ain 
handed,  would  begin  the  doing  it.  The  j 
people  who  iu  a  district  without  gas  aud  water,  dr 
tleath  from  sew  age- tainted  water,  foui>d  fresh  w; 
laid  on,  and  witli  it  life  brought  home  to  their  doi 
and  never,  it  may  be,  knew  that  no  parish  boart 
rich  charitable  society  had  done  the  work,  or  1 
the  man  to  whom  they  owed  it  was  a  comparatii 
poor  student  of  chemistry,  living  on   lentils  i 


i  and  water,  tfaat  he  migbt  have  the  one  luxury 
r  thuB  staving  off  misery  from  at  least  some  few 
bzen  out  of  the  tliousaods  of  the  miserable.    Such 
^ta  were  not  single,  tbey  were  his  habit.     It  is 
nt  wonderful,  then,  that  men  who  really  knew, 
lever  have  forgottea  Charles  Mniislield, 
But  it  is  as  the  author  of  this   'Treatise  on 
ilts,'  as  the  chemist,  or,  more  largely,  aa   the 
H'man  of  seience,"  that  we  have  to  deal  with  him. 
jid  lie  was  the  "  man  of  acicnee,"  in  the  full  sense 
of  the  word,  if  the  range  of  the  subjects  he  had 
studied,  and  still  more  of  what  ho  had  laid  down 
for  himself  as  the  scope  of  his  futuie  reading, — sub- 
jects whieli  embraced  no  small  poition  of  the  area 
of  human  knowledge, — eould  make  him  so;  and 
still  more  if  the  most  originaj,and  indepcndenV 
mind  give  dignity  and  weight  to  character  iu  a 
^ientifie  man.    Chemistry,  tliout;h  a  most  cn^ential 
part,  was  still  only  a  part  of  the  fclieme  of  educa- 
tion be  bad  proposed  to  bimscH.     He  dealt  with 
_jt  SB  a  branch  of  natural  history,  co-ordinute  with 
nose  of  zoology  and  botany.     The:^e  latter  treated 
r  the  relations  of  organisms  and  of  the  realms 
r  life,  while  chemistry  was  concerned  with  "the 
lutaal  relations  of  inorganic  bodies  and  of  eer- 
Q  properties  of  organized  bodies  wbicli  do  not  ex- 
9sly  depend  on  tbeir  organic  structure."     He 
^un  with  the  sciences  of  life,  and  he  seems 
}  have  bad  an  early  impulse  to  study  particular 
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Randies  of  those  acieuccs.  Tbere  were  few  men,  ft 
instance,  who  had  studied  ornithology  more  accu 
ratel^  than  Mansfield  had  done.  At  one  time  of  hi 
life  the  birds  ncre  as  his  companions,  and  with 
little  telescope  he  was  wont  in  long  solitude  to  see 
their  moat  retired  hannta,  to  watch  their  habit 
and  record  in  his  notc-huok  alt  their  ways,  and  b 
to  beguile  hours  that  else  would  have  beea  M 
ones.  With  botany,  too,  he  had  a  fair  acquaintane 
He  studied  physio^gy  in  a  severe  and  Uiorong 
method,  and  went  through  the  regular  Murse  i 
teaching  at  St.  George's  Hospital.  But  when  fc 
turned  to  chemistry,  this  great  science  soon  cftiu 
to  have  for  him  a  paramount  attraction.  Tw 
reasons  may  be  assigned  for  his  attachment  to  i 
In  the  first  place,  to  speak  in  part  in  his  ow 
language,  "  because  there  is  one  point  among  th 
acquisitions  of  chemistry  that  especially  marks  ; 
as  a  science  which  enters  more  deeply  into  the  HI 
of  things  than  most  others,  and  that  is  the  fur 
damentnl  importance  it  has  learned  to  attach  t 
numerical  expreRsioiis,"  "  Number,  indeed,"  h 
says,  "is  the  most  spiritual  of  all  our  iutellectui 
cpneeptions.  The  constant  prevalence  of  an  appt 
rcntly  arbitrary  number  points  more  directly  t 
the  controlling  power  of  some  ever  present  orderl 
Will,than  all  the  clever  contrivances  that  have  bee 
triumphantly  quoted  in  evidence  of  the  design  of 
Divine  Mechanist.  .  .  .  That  numbers  ItivoIvc  tli 
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key  to  the  interpretation  of  nature  must  force  itself 
on  the  conviction  of  every  one  who  reflects  upon  - 
the  coDBtaDcy  with  which  they  lectir  ns  the  un-.l 
varying  attributes  of  visible  things."  "  It  is  whea  I 
a  hran<;lj  of  knowletlge  begins  to  recognise  tbea 
value  of  numbers  as  elements  of  observntion,  tbatl 
it  begins  to  take  rank  a«  a  scien^;  when  it  has  I 
explained  the  meaaiBg  and  relation  of  all  the  nu-  I 
merical  quantities  it  has  ascertained,  it  will  be  I 
as  a  science  complete."  On  this  ground  then  che-  ■ 
roistry  presented  itself  to  him  as  a  science  rapidlyl 
graving  toward  completeness.  Again,  by  dealing  j 
as  it  did  in  all  the  different  materials  whereof  1 
the  natural  world  is  built  up,  this  science  seemed  I 
to  him  to  possess  a  function,  by  virtue  of  which  I 
the  chemist  had,  as  his  chief  aim,  the  inquiry  I 
into  "the  plan  on  which,  at  least  his  department,  I 
if  not  the  wholp  of  nature,  ts  put  together;  and  I 
Eo  was  justihed  in  aspiring  to  give  hints  for  the  I 
elucidation  of  the  outward  and  visible  harmony  of  I 
the  world."  And  this  was  the  end  towards  which  I 
Mansfield's  intellectual  faculties  were  systemati-  I 
cally  directed  and  trained.  To  attain  it  involved  1 
the  satisfaction  of  "  a  prevailing  affeetiqu  and  dcira  I 
of  thehnman  intellect,"— a  natural  yearning  "alter  I 
the  comprehension  of  the  hannonions  plaiiorordet  J 
on  which  the  univeraa,is  constructed, — an  order  ou  I 
which  rests  the  belief  that  the  universe  is  truly  a  I 
representation  to  our  idt'sjs  of  a  Divine  Idea,  and  I 
«3  I 


is  in  fact  a  visible  symbol  of  tlioiights  workiog 
a.  Miod  infinitely  wise  and  good." 

The  pursuit  of  science,  with  the  definite  aim 
iuvestigating  this  great  plan  of  the  outward  woa^ 
was  no  fauciful  sentiment  or  engrafted  ttRi 
thought  of  hia  later*  years.  He  began  early  in  1 
life,  even  as  a  Cambridge  undergraduate,  to  spec 
late  and  to  read  with  a  view  to  it;  and  thongh  ] 
"  schema  raundi,"  as  ho  was  wont  to  say,  was  { 
tending  and  changing  as  his  horizon  grew  widi 
and  only  settled  into  the  form  here  indicated  abc 
the  time  of  his  piisdng  from  the  study  of  physiolo 
to  that  of  chemistry,  he  certainly  entertained  vie 
similar  to  these,  though  he  would  doubtless  have  t 
pressed  Ihciu  in  different  language  earlier  iuhisli 
Long  before  that  period  he  bad  striven  to  attaii 
competent  knowledge  of  the  principle^  that  hi 
been  followed  by  different  writers  in  classilying  I 
animal,  vegetal  (as  liewould  say)  ,ond  mineral  reali 
of  natuFQ,  Besides  an  intimate  acquaiutaucc  whi 
he  bad  attained  with  the  classificatory  systems 
contemporary  authors,  his  reading  in  this  and 
similar  kinds  of  literature  had  been  of  a  very  wi 
and  eunous  kind,  and  extended  back  into  the  sevi 
teenth  and  even  earlier  centuries,  from  the  writir 
of  Cuvicr  and  Linnseus  to  those  of  Steele,  Bech< 
Boyle,  Hales,  Bacon,  Webster,  etc.;  and  he  h 
often  wandered  into  quaint  by -paths,  undeterred, 
he  was  not  even  a  little  fascinated,  by  the  mys 
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rious  phantoms  uf  alchemy  and  mtgic.     Xo  doubl 
something  of  quaintDcsH  is  traceable,  especially  ibi 
his  earlier  nritiugs,  to  these  far-ilranu  and  miscel- 
laneous sources  of  his  earlier  ideas.     By  the  ordi- 
nary practical  student  of  chemistry,  the  year  of  J 
tho  Ilejira  of  Dr.  Hofinann  from  Gicssen  to  Lon-  1 
Jon  may  he  taken  as  the  epoch  from  wheuce  he-i 
^may  date  his  science;  and  for  him  the  history  of  ( 
the  dawning  life  of  that  great  science  from  Boyle   | 
•to  Liebig  is  sufficiently  epitomiKcd  in  the  records  of  ' 
-tlic  last  great  Handbook.     But  Mansfieh),  though 
•111  the  puranit  of  the  theoretical  and  of  pure  un- 
practical  truth  lie  gave  one  of  the  greatest  of  re- 
Bults  to  practical  chemistry,  was  only  content  to 
study  ihnt  science  iu  full  view  of  its  past  history, 
and  in  the  hope  of  tlie  light  it  might  throw  on 
the  other  departments  of  knowledge.     Thut  he  did 
Dot  despise  the  practical  side  of  science,  or  what  he 
called  Ihe  "  beaver  faculty,"  of  applying  our  know- 
ledge and  inventive  powers  to  "  making  the  rough 
rorld  pleaBaiil  and  comfortable,"  is  sufficiently  evi- 
dent from  the  zeal  and  niarvell.jus  inventiveness 
which  he  showed  iu  working  out  the  practical  uses 
Bcnwile.     But  he  never  for  a  moment  ahau- 
joned  the  cultivation  of  the  higher  faculty  for  the 
of  this. 

The  opening  of  the  Boyal  College  of  Chemistry 
in  London  offered  him  an  opportunity  which  he   | 
knew  how  to  value,  of  learning,  in  a  somid  and 


Bcbolar-like  irny,  the  practice  uu  less  than  tl 
theory  of  chemistrj,  as  it  had  been  perfected  1 
Liebig  in  the  classic  lecture-room  and  laborato 
of  Giessen.  Ic  Dr.  HofmanDj  tLe  head  of  the  iM 
institution,  he  found  one  who  appreciated  his  e 
thusiasm,  gave  direction  to  his  energy,  and  kne 
also  how  to  make  of  his  pupil  a  valuable  friea 
So  soon  as  Mansfield  had  passed  through  tl 
analytical  course  of  tlie  laboratory,  and  bad  begi 
to  look  round  for  some  subject  on  which  to  ese 
cise  hia  skill.  Dr.  Hofmaim  urged  him  to  unde 
take  a  task  little  inviting  in  its  first  aspect,  ai 
still  less  so  to  one  who  had  fairly  entered  on  i 
details, — the  fractional  distillation  of  coal-tar,  ai 
the  complete  separation  of  its  ingredients.  E 
Hofmann  had  previously  detected  the  presence 
Benzole  in  that  complex  and  uninviting  mixtur 
and  Mansfield  threw  himself  into  the  investigatii 
with  all  his  zeal.  Late  into  the  night,  for  hou 
after  other  lights  were  extinguislied  at  the  Coll^ 
of  Chemistry,  the  lamps  under  his  retorts  we 
buniiDg,  and  he  might  be  seen  there  marking 
his  note-book  the  temperatures  told  liy  his  tht 
mometers,  and  labelling  the  pi-odncts  he  distillet 
while  in  the  intervals  of  the  processes  he  was  bu 
with  a  book,  or  his  thoughts  were  occupied  wi 
some  ingenious  application  of  the  substances 
was  winning  from  one  refuse  product  of  a  vi 
manufacture.     To  this  later  period  belonged,  tc 


k  sene«  of  observations  aiid  csperimeuU  ou  diffe- 
rent forms  of  buTDcrs  ami  draught  chimueys  for 
"  gM  "  or  other  gascoas  fuel,  aud  for  mixtures  of 
litTcreut  inflammable  li  |uid»  to  be  employed  iti 
llumination.  At  leiigtb,  after  many  long  moutlis 
labour,  be  achieved  the  result  to  which  be 
\  been  so  long  looking  forward.  !Iu  separated 
I  pure  condition  the  different  mcmbcra  of  a  se- 
ries of  hydroearbous,  viz.  Benzole,  Toluole,  Cumolc, 
and  Cymole,  which  he  showed  to  exist  free  in  llie 
coal-tar.  lie  proclaimed  the  first  of  them  to  be 
a  considerable  and  important  ingredient  in  .that 
product,  and  at  the  same  time,  in  bis  bumoroua 
■phrase,  "  the  genius  of  the  family."  He  iii- 
Ivcutcd  sUao  a  beautiful  method  for  economically 
Untitling  it. 

Mansfield  had  been  broodiug  over  the  relation- 

bips  of  Benzole  and  of  its  compauiou  ingredients 

Bill   coal-tar,   during  the   tedious   progress  of  his 

u:tioual  distillations.     He  saw  clearly  that  the 

materials  he  was  thus  separating  promised  a  rich 

nrvcst  to  theoretical  chemistry  and  to  the  prac- 

^cal  arta.     la  18i9  he  embodied  his  proguostiea- 

a  little  tract  entitled  '  Benzole,  its  Nature 

ttod   Utility,'  being   the   substance  of  an  evening 

Icctureat  the  Royal  fustitution,  delivered  ou  April 

27tb  of  that  year. 

Like  the  eel  mirabile  of  Glauber,  (or  lo  enter  on 
I  career]  like  the  currus  triumphalis  onlimonii  of 


Basil  Valeutine,  Benzoic  was  to  be  the  source 
new  gifts  to  man, — it  was  the  raw  material,  plentit 
and  pure,  from  which  almost  a  new  departmeut 
organic  chemistry  might  he  constructed.  It  wou 
be  a  cheap  and  invaluable  source  of  light,  an  agei 
for  dissolving  refraxitory  resins,  cleanse  fabric 
produce  a  scent,  he  a  suhsitute  for  oil  of  bitter  a 
monds,  and  serve  a  number  of  practical  uses,  to  tl 
development  of  all  of  which  be  at  once  devoted  tb 
resources  of  his  inventive  mind.  Dr.  Hofman 
already  had  made  Aniline  a  classic  word  in  clu 
mistry,  and  for  him  MAnaReld  manufactured  tiuan 
titles  of  that  important  substance.  The  process  h 
which  he  made  Benzole  a  source  of  illumination  wa 
KS  exquisitely  elegant  as  the  light  produced  wa 
brilliaaC  and  white.  This  process  consisted  simp]' 
in  passing  a  current  of  air  through  the  rolatili 
liquid,  wlicreoy  the  air  became  so  cliarged  with  thi 
vapour  that,  in  a  burner  constructed  on  a  simple  auc 
beautiful  plan  of  his  invention,  the  mixed  air  auc 
vapour  burned  in  tbe  same  manner  as  common  gas, 
but  without  smell  or  deleterious  products  of  com- 
bustion. His  readiness  of  rcsanrce  was  further 
illustrated  in  a  most  ingenious  self-adjusting  con- 
trivance for  restoring  to  the  Benzole  the  heat  which 
was  continually  carried  away  from  it  by  the  vola- 
tilized vapour. 

He  patented  liis  inventions,  a  process  at  that 
time  involving  considerable  expense,  and  the  usual 
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oTa  discoverer  befell  him  in  tlic  loss  rather 

gun  wliicli  resulted  from  bis  toil   and  inge- 

ity.     His  iuventioa  of  the  Bcnaolc  liglit  will  cer-     [ 

litilr   find  its  application  sonic  day.  though  per- 

^oioe  less  valuable  and  efjually  volatile  hydro- 

irboii  "ill  take  the  place  of  tlic  Benzole.     But  the 

aat  results  that  have  flowed  from  his  discovery  of 

arailable  source  of  Betiisole,  and  so  of  Anilioe  and 

dorivativcs,  have  but  just  begun  to  be  gathered 

chemists.      More  fortunate  men   arc  reaping 

large  fortunes  from  the  discovery  or  luaaufactureof 

these  derivatives ;  and  the  results  of  these  disco- 

and  of  this  new  industry  liave  added  a  new  and 

lendidty  rich  character  to  every  scene  in  which    ^ 

ilourcd  fabrics  are  a  feature.* 

*  Tlr  falliDiriiig  gnoefdl  klluiiiHi  to  MitniGeld')  ilwre  in  tbo     . 
gt  hu  }in>diic{i}  ib«  lji»u(iful  dyaoTom  tinieiafronl  Dr. 

I  article  at  rc^-artiT  to  l\u  Jiir;  fur  Chemioal  Produda 
|blfeBUiibitioo  of  1SA8  (ptg-'  123)  =— 

'bsM-ln  UtSlliBt  Clurlm  Manaflelil,  in  au  eiperimenUl 
In  llie  Bi-porter'a  laboraturj,  show«l  tUal  in 
o  (U{ipl;  of  this  mibMance  luigbl  be  obiained  frDtn 
It  KM  MantSclil  wlio  Tor  the  Etnt  lime  prapttred  fram 
w  (onndirnible  quanlilies  of  Beniol  in  ■  ftale  or  obaoluta 
m  pnlj,  wril  11  i«  to  him.  thcrt-Torp,  tlml  ne  nm  iriBiiilj  iiidrbted 
Ifvlwin;  iipDood  ■  [iFadtrsl  vnaee  of  lhi»  lijilroiairbon,  and  for 

*  inriiutrul  mlratiUgM  wllidi  have  lubHqiiontlj  llontvt  from 
wl  rmtw.  "IlirBB  adranlagM,  tiua',  so  fur  B«  we  owe  iliem 
1  UuulRfli,  («n>«  to  ua  In  the  form  of  a  biijii«t,  for  Ihcj  cott 
HtrlunrMnlaDlhorhUlire.  It  it»»  duriugilm  preparotionof  o 
l^qiiurtil)  lluui  uioilotBeniol.uionJMtoilsintrropcrfoul 


A  comprehensive  treiiti^e  ou  the  Classificatk 
of  Salts,  with  a  complete  aud  sati^ractoiy  nome) 
clature,  would  at  any  time  be  hailed  by  the  ohi 
mist  us  a  valuable  addition  to  the  literature  of  h 
science,  Hut  such  a  work  should  be  written  with 
full  knowledge  of  the  whole  progress  of  chemi« 
thought  up  to  tlie  day  of  its  publicatioD.  TL 
Work  now  issuing  from  the  press  is  uot  put  foi 
ward  as  aspiring  to  satisfy  this  want,  Tt  was  wril 
ten  ten  years  ago;  but  whatever  acceptance  aa 
welcome,  beyond  wtut  is  personal  to  its  authoi 
chemists  may  acconl  to  it,  they  are  more  likely  t 
accord  now  than  they  were  at  the  time  it  was  le( 
as  a  posthumous  mannscript;  for  its  author  diet 
at  a  most  ciiticol  moment  in  the  history  of  Cbemi 
cal  Philosophy.  The  great  work  of  Gerhardt,  whi 
HO  soon  followed  bini,  was  only  half  issued,  and  iti 
fourth  volume,  which  may  be  said  to  have  giret 
force  aud  directiou  to  the  strong  rining  curreut  o 
puriDcation,  thxt  Ihii  liigblj-gifliKt  foiing  uhrmial  uiJ  Dobl» 
ImrWd  m&D  met  with  tbu  friglitful  accident  vliicli  isiiuccd  bii 
dwtli.  Id  him  BL-icMico  lost  one  its  mc»t  Dniciit  aud  inc«t  promiB 
ing  culttTulon.  '  It  would  be  wrung,'  anva  liia  ublp  blogmphn 
(Ohem.  Soc.  Qnnrt.  Joum.  viii.  llli, '  to  estinmlo  llir  nun  bj 
what  he  had  nctuidl;  given  to  llie  norld.  He  wna  cut  off  M  Ul 
■ge  wkeD,  witli  hii  laxied  gi^t^it  would  haTc  been  eatj  (or  hiu 
to  hsTo  coin[iltitpd  an  ordiiiaT^  lifs'i  work.  lie  had  proposed  tu 
liiiDBelT  a  ta«k  ao  brond,  tluf  the  time  r»il«l  b!ui  to  do  more  than 
Iny  tlio  foundfttion  for  it.'  Tbe  kindl;  n^sdi^r  nill  pnrdon  Ihia 
puling  tribute  to  h\t  ^niui  tuid  dorotioii,  nlioae  IK'l-  »■■  Io«l  in 
winning  Ihc  licturies  which  Im  friend  it  inn  cliBrjjfd  to  di'scribe." 
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a  Qcw  cbemical  theory,  did  not  a]>pear  till  after  the 
terrible  eveut  that  left  to  other  hands  tbaii  iu 
author's  the  pubhcatiou  of  thi»  book.*  Had  it 
been  otherwise,  few  who  knew  Charles  Maiiafield, 
and  few  who  may  read  his  book,  will  doubt  that  its 
form  would  have  been  considerably  altered  before 
it  went  forth  fiaally  to  the  world.  For  it  was  but 
a  few  months  after  his  death  that  the  niatui-cd  form 
of  Gerhardt'3  views  was  announced,  and  became 
accepted  with  a  surprising  unanimity  by  the  fore- 
most men  among  working  chemists,  to  whom  it 
was  the  embodiment  of  principles  with  which  many 
were  already  familiar.  Whether  or  how  completely 
Mansfield  would  have  been  a  convert  to  this  "  new 
philosophy"  it  is  very  difficult  to  say.  The  want 
of  eiact  uniformity,  even  after  the  labours  of  Re- 
guault,  in  the  atomic  beats  of  clcmetits,  and  the 
often -cited  exceplions  to  the  law  of  D  along  and 
Petit,  gave,  in  his  judgment,  an  uncertainty  to  the 
use  of  the  principle  involved  in  that  law,  that  tended 
to  preclude  its  being  used  as  a  very  satisfactory 
guide  for  the  determination  of  what  should  be 
deemed  a  chemical  unit.  For  a  siuiilar  reason 
he  rejected  the  view  of  Berzelius,  that  identilied 
the  quantity  commensurate  with  the  gas  volume 

•  Sop  •■»  it  otberwiie  iritli  rognri  to  the  rcmarkublo  work 
vIiicL  Dr.  Oilling  garc  to  the  English  languago  as  a  (lottliuatous 
naboitinieiit  of  liie  TJews  of  hi*  friund  and  tetttsbor,  (ha  toUaba- 
of  0«rbftrdt,  Auguite  Laurent. 
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with  the  chemical  atom.  To  this  also  tb< 
were  csceptioas,  and  the  view  to  wliioh  he  he 
namelyj  that  purely  chemical  consideratioiu,  a 
the  properties  and  relations  of  different  chemii 
compounds,  were  the  best  and  safest  clue 
their  anatomy  and  constitution,  was  inconsiste 
with  such  a  law.  But  the  simplicity  of  the  sj 
tern  of  types  as  propounded  or  developed  by  G< 
hardt,  and  the  key  it  furnished  for  the  indie 
tion  of  precisely  that  sort  of  analogy  among  cb 
inicat  compounds  which  Mansfield  was  ever 
search  of,  would  certainly  have  offered  a  gre 
temptation  for  its  acceptance  to  hia  mind.  Tl 
indifference  of  the  Unitary  school  he  attacked 
the  polar  nature  of  salts,  and  its  giving  to  eleoti 
chemical  decompositions  no  place  at  all  in  its  sy 
tern,  induced  him,  on  the  other  hand,  the  mo 
strongly  to  urge  his  view,  that  the  voltalytic  for 
was  of  paramount  importance,  both  as  evidencii 
the  existence  of  salts  as  a  distinct  class  amoi 
chemical  compounds,  and  at  the  same  time  as  faeii 
a  guide  to  the  true  interpretation  of  the  B&lii 
character. 

The  remarkable  feature  of  Mansfield's  book  i 
it  was  left  by  him  is  the  ingenious  manner  i 
which  he  has  carried  this  idea  through  a  va 
range  of  chemical  compounds,  very  few  of  whi< 
have  really  undergone  voltalysis,  and  the  re 
beauty  and  simplicity,  notwithstanding  its  app 
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Bt  ccMiipkxity,  of  the  system  hj  wliich  he  re- 
lents salts  even  when  they  offer  the  moat 
complicated  analytical  results.  His  idea  of  Epi- 
styles  and  Kiiibascs  by  which  the  jjolar  structure 
of  the  true  typical  salt'Clcnieiit  (or  Endohalc)  is 
faintly  echoed,  as  it  were,  in  substanoDs  appeuded 
like  wings  (or  Epistyles)  to  its  electro- negative,  or 
(as  Epibases)  to  its  electro -positive  side,  is  au  idea 
that  may  yet  be  taken  up  by  clieiiiista,  and  be 
found  not  incoDsistcut  with  a  uniformity  of  volume 
in  the  entire  molecular  group  forming  the  polar 
stractare. 

Few  things  are  more  striking  in  the  history  of 
sciences,  and  prominently  in  that  of  chemistry, 
than  the  periodical  recurrence  to  ideas  that  have 
been  superseded,  and  the  acceptance  at  a  later  time 
under  a  new  form,  or  from  a  point  of  view  with  a 
wider  horizon,  of  theories  that  had  been  discarded, 
because  their  application  was  not  universal,  and 
because  they  had  been  found  in  their  generation  to 
be  one-aided.  The  history  of  the  terms,  the  syra- 
bob,  and  the  numbers  that  have  been  adopted  at 
different  times  to  express  a  chemical  unit,  is  stri- 
kiugly  illustrative  of  this.  The  oscillations  of  che- 
mical thought  have,  in  this  respect,  been  rapid  aud 
somewhat  fitful,  from  the  atom  of  Dalton  to  the 
(two-atomedj  equivalent  or  molecule  of  Berzelius 
and  of  Gay-Liissac,  and  back  again  to  the  weight- 
i^nivslcnt  of  Gmelin,  which  in  turn  was  super- 
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seded  by  a  restoration  of  the  older  views  of  Bendil 
Jkad  Ampere,  as  seen  iu  the  new  light  tliat  flaahe 
OD  them  from  the  mind  of  Gerhardt.  But  on 
thing  is  also  certain  in  regard  to  theae  oscillatigaH 
like  those  of  light  itself,  they  are  the  expressioD  c 
a  forward  prepress,  simultaneous  nith  their  laten 
swaying  from  one  view  to  its  opposite.  Thus,  i 
was  not  the  molecular  view  of  Berzellus  merel; 
that  was  revived  bv  Laurent  and  Gerhardt,  bo 
one  that  to  Berzelius  himself  would  have  been ; 
new  chemistr}-.  A.nd  so  if  a  still  newer  cte 
mistry  is  now  again  taking  the  place  of  that  0 
Gerhardt,  it  is  not  that  the  science  of  Gerhardt  i 
superseded.  While  greater  importance  is  given  t 
the  law  of  the  equality  of  the  atomic-heat  valae 
of  elements,  our  language  and  our  ideas  at  the  sain 
time  take  due  cognizance  of  the  law  of  Amper 
(and  of  IJerzelius)  regarding  the  volume- relation 
of  the  gaseous  molecule  aud  the  chemical  atom 
And  also  the  argument,  the  fundamental  argu 
meat  it  may  be  saidj  employed  by  Caunizzaro  (aii< 
Wurtz)  in  our  day  in  determining  the  atomicit 
of  the  elements,  is  founded  on  the  paramount  im 
portance  of  chemical  relations,  and  in  eonsequeno 
on  the  complete  accordance  of  symbols  and  for 
raulie  deduced  from  purely  cliemieal  considers 
tions  with  those  arrived  at  by  comparison  of  till 
molecular  weights,  the  atomic- heat  values,  and  thi 
isoinorpbous  or  other  more  purely  physical  cha 
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racteristica  of  tlie  elements  and  tlieJr  compounds. 
And  tbus  in  turn  the  terms  atom,  molecule,  equi- 
Tslent  have  found  new  or  corrected  definitions ;  but 
thr  formulse  nearly  uuivei'sally  adopted  by  chc- 
mtsts  mxe  still  built  on  the  Unitary,  plan.  The 
theory  of  types  bas  absorbe<l  all  our  ideas  regard- 
ing the  anatomy  of  compounds,  !t  has  attadicil 
no  significance  to  the  saline  character.  The  idea  i 
of  a  salt  has  parsed  into  tlic  shade  with  the  electro- 
chemical theory  of  Berzelius.  But  may  not  that 
idea  too  lie  some  day  again  brought  forward,  and 
rehabilitated  in  the  garb  of  an  advanced  and  many- 
aided  knowledge?  Long  ago  the  ditiision  of  an 
oxygen  or  sulphur  salt  into  an  electro-polar  couplet 
of  oxides  or  sulphides — ^tlie  view  of  Bcrzeliua —  had 
given  vay  to  the  convictiOD,  first  suggested  as  a 
theory  by  Davy,  that  its  true  line  of  electro-che- 
■ucal  clcarage  was  to  be  drawn  between  an  electro- 
poaitivc  deinentary  metal  or  compound  molecule, 
mod  ftu  electro-negative  elcutcnt  or  compound  mo- 
lecule. Oxides,  chlorides,  and  all  analogous  com- 
pounds thns  fell  nnder  one  category  with  salts.  It 
•eems,  therefore,  inappropriate  to  condemn  all  be- 
thc  saline  constitution  on  the  ground  that  the 
rnulian  theory  of  it  was  erroneous,  or  even  bc- 
rhloriuF  (for  instance)  can  he  found  on  the 
positive  side. 
Mwislicld,  then,  wrote  this  hook  to  defend  the 
liociplt-,  that  the  facts  of  vultuic  decomposition 


afforded  the  true  indication,  if  properly  iaterprete 
of  the  nature  of  the  saline  structure,  and  of  tl 
atomicity,  to  use  a  laodera  phrase,  of  the  elemen 
that  built  it  up  I  and  he  held  that  this  structure  c 
form  of  cotistitution  i^  only  one,  but  a  most  in 
portant  oue^  among  the  types  of  coustitutiou  o 
which  chemical  compounds  can  be  moulded.  No» 
that  chemical  philosophy  is  rapidly  accepting  tli 
views  originally  propounded  bj  Cannizzaro,  atii 
not  only  recognizing  much  of  \That  Mansfield  cOD 
tended  for, — recoguixing,  in  a  word,  the  paramooD 
importance,  as  grounds  for  determining  the  atomii 
unit,  of  purely  chemical  data,  not  aa  cootrastet 
with,  but  as  borne  out  or  modified  by  pliysica 
considerations;  and  now  that  the  metals,  with  s 
few  exceptions,  are  returning  to  the  kind  of  equi- 
valence as  compared  with  oxygen  that  they  for- 
merly enjoyed,  and  for  which  in  the  main  Mans- 
field contended,— it  may  be  that  his  book  will 
possess  an  interest  that  iu  a  former  day  it  would 
certainly  have  failed  to  ensure,  when  the  tide  of 
opinion  ran  deep  and  strong  in  favour  of  the  uni- 
valence,  or,  more  correctly  speaking,  the,  as  com- 
pared with  oxygen,  scmivaleuce  of  so  large  a  num- 
ber of  the  metals,  and  of  the  subordination  of  all 
chemical  argumenta  to  an  iron  law  of  voluminar 
equivalence  founded  by  Gay-Lussac,  and  inter- 
preted by  the  school  «f  Gerhardt. 

But  there  is  one  principle  in  this  book  that  will 
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certainly  repay  any  thoi^htful  man  for  ilie  trouble 
of  reading  it,  independently  of  its  general  sugges- 
tiveness,  and  that  is  the  remarkable  prcciBiou  with 
which  Charles  Mansfield  uses  his  nords.  Manv 
of  his  terms,  or  his  limitations  to  the  meanings  of 
words  now  eurrent,  might  be  adopted  with  advan- 
ta^  in  the  science.  Amuti^  the  former  may  be 
mentioned  the  terms*  Attachment,  Style,  Base, 
Thyle,  Costirpial,  Coscrial;  among  the  latter  may 
be  instanced  Body,  Substance,  Antilogue,  jViumo- 
iiiu«,  and  Intleed  many  others. 

The  origin  of  this  volume  appears  to  have  been 
a  coarse  of  lectures  on  the  Metals  whicli  Mans- 
field was  iuTited  to  give  in  the  laboratory  of  the 
Royal  Institution,  in  the  year  1853. 

These  lectures  had  for  their  object  to  review  the 
chemical  characteristics  of  this  group  of  clement9,t 
anil  to  illustrate  an  ingenious  principle  by  which 
MuuSetd  had  endeavoured  to  arrange  them.    This 

*  Hm  tkblo  inp.  S46  will  Mrre  (o  eoarej  at  a  glnnpe  the  lieir 
VanafirH  took  of  the  "  ansloiiiiisl  itmcture  "  of  a  salt,  and  the 
a«u«  in  wliii^i  he  uacd  the  larioiu  tvnat  be  bo  lugicall}-  cuined 
to  fxpnw  iU  mtmi  ni->iiibf  r».  These  and  other  term*  will  olao 
W  buDil  ia  tbe  Indri. 

't'  tbc  Trpnwnlalion  here  atlempb^  of  UaosSeld'a  arrauge- 
mmtt  of  lh<  olnnrata  is  necMurilj  imperfect,  beiug  conitmcted 
from  oaMrmpeatrj  ruitee  of  altiiEi)l>t9  made  in  conjunction  nilh 
■■)  ■Dtbor,  with  a  view  to  a  clainfication  of  the  ulemeola  and 


so-called  "  affinity  ")  with  high  specific  gravity 
eminently  metallic  character  and  low  specific  1 
the  direction  C  would  be  that  towards  whii 
triad  of  elements  or  groups  such  as  are  the '. 
vieat  and  most  easily  reduced  would  freque 
gravitate ;  while  A  would  indicate  the  directio 
which  we  should  look  for  the  more  alkalia 
basic  or  less  acid-forming  characters,  and  B 
towards  whieli  those  would  group  themselves 
are  the,  comparatively  speaking,  most  acid-fon 
elements  or  grouira  of  them  in  each  triangle. 
the  classification  of  the  metals  lie  chose  the  ai 
gies  in  the  characters  of  the  oxides,  BuljthidcB,! 
ehlorides,  as  indicating  the  eharaeterislic  on  n 
the  families  were  arranged ;  the  general  uatni 
tlie  salts  formed  by  the  metals,  whether  as  1 
or  as  acid-forming  ingredients  in  them,  be  toci 
the  foundation  of  bis  generic  divisions. 

That  tlic  result  should  be  imperfect  wasi 
would  be  expected  at  the  bands  of  any  one  de) 
with  an  incomplete  science;  and  with  the  1 
jjcrfeeted  chemical  theory  of  tlio  present  Atq 
garding  the  atomicity  of  the  elements,  a  far  i 
complete  grouping  of  these  bodies  on  Mauafii 
plan  might  be  pjodueed,  than  that  appended 
tills  preface.  That  it  was  imperfect  its  anf 
well  knew.  But  he  aimed  at  an  approumaj 
to  a  complete  system,  and  he  promised  to  hita 
nt  a  future  day  to  write  on  the  whole  subjed 
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■tf  obtrrradoD  and  dasaificatioQ,  ought  to  set  the 
UDple  of  trying  it. 

h  several  parts  of  the  work  I  have  been  forced 
0  firing  a  controversial  turn  to  the  discussion ; 
Mme  T  liave  found  myself  assuming  the  tone  of 
ft*  critic  upon  the  work  of  other  chemists.  I  trust 
I'that  my  remaxks  are  not  so  couched  ae  to  give 
loflence  to  any  nho  may  notice  them.  In  main- 
liUDing  the  theory  of  the  constitution  of  salts  which 
1  Kerned  to  me  most  accordant  with  nature,  I  was 
I  bought  into  direct  collision  with  the  antagonist 
T  of  MM,  Gerhardt  and  Williamson.  I  have 
sutured  to  dispute  the  conclusions  of  these  autho- 
litkf,  though  entertaining,  as  must  every  follower 
of  modem  chemical  progress,  a  warm  admiration 

ft  the  genius  which  inspires  their  laboriuus  iu- 
•try. 
It  may  seem  ill-advised  that  an  obscure  writer 
O  comes  forward  with  a  proposed  reform  in  one 
od,  Kliould  hold  up  the  other  to  oppose  changes 
advocated  by  authorities  publicly  placed  most  fa- 
vourably for  the  introduction  of  innovations.  But 
it  must  be  rememberetl  that  it  is  reform  which  I 
soggest,  and  that.it  is  revolution  which  is  insisted 
an  by  the  school  which  I  resist.  As  the  world 
jdvancesj  reforms  arc  ever  necessary,  revolutions 
fely,  and  only  when  orderly  reform  has  been  ob- 
icted.  The  advocates  of  the  old  Binary  theory 
r  »aU«  have  neglected  to  reform  their  nomenela- 
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gress  of  cbemical  thongfat  at  that  importuit  mt 
mcnt  in  the  history  of  chemulry,  there  c&n  b 
scarcely  a  doubt.  He  bad,  indeed,  put  the  mann 
script  into  a  publUbcr's  band  with  a  view  to  pull 
lication,  but  it^  form  was  that  of  a  rough  cop] 
For  it  was  in  a  state  so  interlined,  and  as  it  wer 
tessellated  iTith  alterations  (ofteu  fundamental]  c 
old  matter  and  the  intercalation  of  new,  that  i 
could  not  be  used,  even  if  it  had  been  bo  intended 
as  copy  for  the  printer. 

After  the  catastrophe  that  ended  his  life,  ki 
friends — men  who  had  gathered  round  bis  grave 
and  had  laid  there  one  to  each  and  all  of  then 
dear  as  a  brother — undertook  the  task  of  recopyiii( 
the  whole  of  the  intricate  manuscript.  It  fell  U 
the  lot  of  the  least  Bortby  of  tbcm  to  conduct  i 
through  the  press.  To  those  who  so  helped  bin 
he  is  deeply  indebted.  To  none  but  the  Editor  ia  iti 
late  appearance  due.  The  causes  of  the  delay  ttn, 
iu  part,  entirely  personal  to  bim,  originating  ii 
changes  in  the  direction  of  his  occupations  and  id 
much  call  on  bis  time  by  other  duties.  It  is  also  not 
a  little  due  to  the  difficulty  of  the  task.  But  the 
chief  cause  that  has  checked  his  progress  has  been 
the  conviction,  that  the  tide  of  opinion  on  which  tlie 
Unitary,  or  rather  the  volume-  and  type-chemistry 
of  Gerhardt  has  been  borne  along,  from  tho  time 
the  manuscript  cnme  into  his  baud,  had  set  in 
fnr  too  strongly  for  this  little  book  to  make  bead- 
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fin  it.     He  has  always  bdicved  in  the  adva 
•  day  irhcn  tbat  tide  trould  ebb,  a  day  v 
I  perbaps  arrived.     At  any  rate  the  nrgtrnicnlaV 
lis  book  arc  more  likely  to  be  calmly  read  andl 
ndercd  now  than  they  were  seven  or  eight  y 
0,  and  whatever  of  real  truth  or  force  they  mig 
It  claimed  eighteen  months  after  Febmary  I85j 
^BSEuredly  will  convey  to  the  minds  of  chemists 


chemist  will  penise  this  book  without  feeling 
l^^t  he  Is  in  the  presence  of  an  original  thiuki 
whose    pages    are    continually    suggestive,    eT( 
tbougb  tbeir  general   argument  may  not  be 
tirdy  concurrent  in  direction  with  that  of  modi 
<^[nical  thought.     The  bud,  if  not  the  fruit, 
there;  and  it  enfolds  a  promise,  one  part  only  of" 
>bich  is  fulfilled,  and  that  incompletely,  in  this 
treatise.     The  larger  part  was  to  have  included  a 
general  view  of  chemistry  and  the  relations  of 
chemical  compounds,  and  to  have  been  nltimatt 
extended  to  a  "  classification  of  all  natural  thin; 
But  this  promise,  alas  1  is  to  remain  for  ever 
fulfilled.     For  man  proposes,  but  it  is  not  he  ' 
disposes. 

N.  S.  M. 

April,  1865. 
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The  following  pages  contain  the  expansion  of 
same  notions  which  were  originalty  embodied  in  a 
coarse  of  lectures  delivered  in  1851-52,  in  the  La- 
boratorr  of  the  Royal  Institution  of  Great  Britain. 
The  STiIiject  of  these  lectures  was  the  "  Chemistry 
of  the  MelaU."  The  doctrine  of  salts  is  so  in- 
tinutely  conneeted  with  the  natural  history  of  me- 
tals, that  it  is  impossible  to  discuss  these  elements 
efarcDically  without  continual  referenee  to  ttie  con- 
«tractioD  of  Btdine  compounds.  The  terror,  then, 
which  are  applied  to  salts,  aud  to  the  members  of 
vbich  they  are  eom posed,  are  the  tools  most  essential 
to  the  handling  of  the  subject  of  metal  chemistry. 
To  perspicuity  in  the  transfer  of  thought  from 
person  to  another,  if  not  to  the  comprehen- 
&  matter  in  the  mind  of  a  single  thinker, 
B  and  precision  of  language  arc  absolutely 
It  was  therefore  requisite  for  my  pnr- 
lat  I  should  have  a  set  of  terms  applicable 
chemical  anatomy  of  salts,  each  of  which 


My  book  is  primarily  divided  iato  four  parts. 
The  first  of  these  is  introductory,  treating  of  tho 
nature  of  salts  generally,  aud  defining  the  sabjects 
of  the  two  succeeding  parts.  The  last  of  thew 
four  is  conclusory,  containing  a  reeapitulatioa  of 
the  chief  points  which  I  have  sought  to  establisli 
in  the  preceding  two  parts,  The  second  part  dis- 
cusses the  voltauegativc  members  of  bipolar  or 
saline  compounds,  those  members  which  are  speci- 
fically characteristic  of  aeids ;  the  third  treats  of 
the  voltapoaitivc  members  of  salts,  those  to  which 
the  various  alkalies  and  their  analogues  owe  their 
peculiar  energies.  There  is  not  so  just  a  balance 
between  these  two  larger  parts  of  the  book  as  I 
could  desire.  The  seeoud  part  is  written  with 
greater  attention  to  detail  than  the  former.  The 
reasons  for  this  want  of  symmetry  have  been  these. 
Firstly,  I  have  been  led  somehow  or  other  to  take 
a  livelier  interest  in  sueli  bodies  as  alkalies, "  alka- 
loids,"  and  "  bases,"  than  in  "  acids."  Secondly, 
the  boundaries  of  our  knowledge  have  been  more 
remarkably  extended  of  later  years  in  the  direc- 
tion  of  the  "bases"  tlian  in  that  of  the  acids.  It 
is  mainly  to  the  discoveries  of  my  instructor  and 
friend  Dr.  A.  W.  Ilofniann  that  the  recent  rapid 
advance  of  the  chemistry  of  the  complex  bases  is 
due.  Indeed,  without  the  splendid  results  which 
his  researches  have  yielded,  it  would  have  been  im- 
possible, not  only  to  liavo  attained  with  respect  to 
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i  molecnles  those  general  notions  kIiIcIi  I  have 

<  sought  to  illustrate,  but  to  have  made  auy 

3it  generalization  as  to  the  nature  of  one 

I  the  largest  and  most  heautiful  classes  of  com- 


l  should  add,  that  as  this  third  part  of  my  hook 
■  written  last,  it  has  received  a  somenhat  diffe- 
nt  complexion  from  that  of  the  former.     For,  as   ' 
I  entered  further  into  the  subject,  it  became  more   I 
iiig,  and  my  notes  became  more  and  more  | 
te,  and  my  illustrations  more  detailed.     Per- 
Hps  I  onght  to  rewrite  the  first  part,  which  was 
1  before  the  plan  of  the  book  was  quite  ma-    ' 
,  so  as  to  bring  it  into  parallelism  with  tbo 
I  have  no  time  for  the  work  ;  and  if 
t  did  it,  I  should  thca  probably  be  more  discon- 
nted  with  the  other  part  than  I  am  at  present, 
sod  tlica  there  would  be  more  repair  to  he  done, — 
first  s   new  blade,  then  a  new  liniidle  to  the  old 
knife,  and  so  on.     But  this  would  be  uaproCtable 
delay  ;  the  maxim  "  nonum  premafur  in  annum  " 
*ra«  never  written  by  the  poet  with  a  view  to  trca- 
I  on  science  for  the  second  half  of  the  nine- 
xith  century. 

C.  B.  M. 
Wi^MJfft,  Fti.  5. 18S5. 
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9,  line  3  of  marginal  note, /or  mere  retul  more. 
17,  Une  25,/or  (3,0,0)  read  (3,0,). 
23,  last  line, note,/or  Uzlread  K:I. 
44,  line  5,  note,yor  McIIenide  read  Mdlonide. 


49, 
67, 
79, 
81, 
81, 
86, 
86, 
87. 
91, 
95, 
103, 
107, 

lis. 


l,/or>'a:0;n:0  r<?arf  Na:0;H,0. 

2,  marginal  note, /or  on  read  or. 
5,  see  correct  figure  on  page  101,  line  8. 
5,  note  ft  for  either  the  re<id  cither  of  the. 
9,  for  B'  (and)  W  read  B  (and)  H. 

7,  for  0,U,0  read  0;1I,0. 
10,  Jor  owes  it,  read  owes  its. 

9,/t/r  H2;Cv2;Fe,Cjr  read  HjiCjjjFe.CJy. 

8,  for  Clone  read  Chloric. 
18,/or  C3U4O.S  read  C^H,©,^ 
12,yor  Am  read  Au. 
12,ybr  Thaline  read  Thalire. 

8,  note,/or  {C^U^)  read  (G,o^)- 
124,  last  line,  for  C.Ui{C\)^{CiU.).  read  IL,(C^^(Cin^r 
131,  line  21,  for  Ealibenzitc  read  Sodibenzite. 
312,  in  the  pagination, /or  310  read  312. 
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1  anatomy  of  salts  was  without  any  re- 
t  nomenclatare.  However.  I  am  not  disposed 
Beet  mucli  bashfulncs9  in  this  matter,  for  I  am 
■ODrioctxl  ttiat  the  time  is  come  for  iufusing 
B  new  blood  into  our  eSetc  noinciiclaturo,  that 
It  DO  professor  likely  to  command  attention  will 
tlie  work,  I  feel  that  it  is  better  tbat  a  private 
Iviiltud  should  incur  ridicule  or  censure  than  that 
Utempt  should  be  made  in  the  way  of  change. 
Dust  beg  to  remind  the  reader  who  may  be 
tkiag  that  "  fuoU  rush  in  where  angels  dare  not 
id,"  that  it  does  not  follow  tbat  Ijecanse  a  man'a 
I  ia  spent  in  the  pursuit  of  acictice  iu  the  labo* 
Hj,  therefore  Le  is  the  fittest  manipulator  of 
Bij  or  of  language.  It  ia  not  certain  tbat  be- 
lt k  man  makes  a  toot  or  a  compound,  be  shall 
I  know  how  to  use  it.  Neilbcr  is  it 
liitt — from  him  that  hath  not  the  opportunity 
^Bperimcnt  shall  be  taken  sway  the  privilege  of 
N|bt. 

We  hare  at  present,  it  is  true,  a  chemical  no- 
UJatorc,  which  once  was,  as  La\-oieier  evoltcd 
•  •jratem.  It  is  now  no  longer  a  system,  but 
Bbikm  full  of  confusion ;  our  sicience  has  oiit- 
niu  the  last  half-ccutnry  the  vestures  of  its 
lb.  I  bare  not  proposed  mere  new  names,  but 
orderly  mctbotl  or  system  of  name-making, 
ler  whkJl  each  com[>ound  would  receive  an  ap- 
■tion  acconling  to  its  composition  and  its  clie- 
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4  THE    CONSTITUTION   OF    SALTS. 

the  anode.     To  compounds  of  this  structuif 
term  Salt  has  been  applied  as  a  class  name; 
there  has  been  a  very  evident  tendency  in 
writings  of  chemists  to  obscure  the  distind 
that   separate   Salts   from   other   chemical  < 
pounds.     The  habit  of  generalizing  would  ab 
put  before  them  a  temptation  to  consider  all  c 
pound  bodies  as  belonging  to  the  same  type. 
Salt^  which  is  the  simplest  kind  of  compo 
happened  to  be  the  first  of  which  the  nature 
distinctly  ascertained;  so  chemists  have  been' 
apt  to  suppose  that  aU^  or  nearly  all^  compoi 
must  belong  to  this  bipolar,  two-membered 
tem.     Now  it  is  quite  certain  that  there  are  o 
forms  of  construction  besides  that  of  the  S 
there  arc  many  compounds  which  consist  of  tl 
members,  others  of  four,  and  of  higher  numl 
In  tliese  compounds  other  forces  of  attachn 
must  be  concerned,  which  are  distinct  firom, 
not  obviously  related  to,  the  voltaic  force; 
haps  even  amongst  truly  bipolar  compounds  ti 
arc  many  whose  two  members  are  held  togd 
by  a  power  difierent  from  that  which  is  neut 
ized  in  voltalysis.     We  are  at  present  ignoo 
of  the  modes  of  excitation  and  of  propagatioi 
these  other  forces ;  we  shall  probably  one  day  • 
cover,  generate,  conduct,  and  manage  them, 
cannot  yet  quite  satisfactorily  classify  such  a 
pounds   as   owe  their   coherence  to   these    ot 
modes  of  chemical  attachment,  tliough  we  mi 
indicate  several  groups  of  them. 
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i  But  with  Salts  tlie  case  is  difTerent :  wc  lifti  v  j-^'" 
ffiniich  information  about  the  mode  of  coustruc- ""' 
ri  of  these  compounds,  we  have  among  them  ^■J^i' 
i:ije  trpea  so  marked  aiid  distinct,  that  though 
wc  may  uot  be  able  at  ouce  to  bring  blether  all 
bodies  that  truly  belong  to  this  clasa,  and  to  ar- 
range them  therein,  while  we  exclude  decisively  all 
ii3i  are  properly  of  other  kinds,  we  may  clear  our 
lions  about  them  verj-  consider  a!  >ty,  and  raay  set 
[I  n  standard  around  which  we  may  group  them 
i.v  degrees,  and  may  indicate  certain  other  species 
nliich  have  no  claim  to  be  put  among  them.    Per- 
liaps  we  may  also  at  the  same  time  observe  other 
well-marked  forms  of  constitution,  to  which  sonic 
of  the  non-saline  compounds  may  Ije  referred. 

■3.  The  study  therefore  of  the  eonstitutiou  ofi>'ti^i 
^lUs  should  be  extrerady  useful  to  the  student, 
I'l  one  on  which  he  may  enter  with  a  lively  in- 
■  iL'st;  but  to  this,  aa  to  all  other  stiidies,  one 
iiecesftary  preliminiiry  is  a  clear  understanding  of 
the  meaning  of  the  terms  employed.  It  is  highly 
desirable,  when  this  is  possible,  to  (is,  by  formal 
liefinitions,  the  aense  iu  which  standard  terms  are 
t-mployed.  When  an  exact  definition  is  uot  at- 
tainable for  any  particular  term,  on  account  of  the 
imperfection  of  our  knowledge,  its  general  scope 
of  meaning  should  be  clearly  indicated,  and  the 
obscurity  which  attends  its  application  should  be 
stated  ;  this  plan  I  shall  follow  through  this  book. 
We  have  then  to  settle  the  senses  of  the  terms 
istitution"  and  "Salt," 
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•  r«.n»Hta.        4.  pirgt  then  let  us  consider  what  we  are  t 

tion    implies 

Hrranpcment  derstand  bv  thc  worf  "  Constitution." 
nents.  5^  -yf^  f^^  ^Y^^^  bcsidcs  thc  composition 

substance  as  to  its  elements^  and  its  more  p 
nent  combining  tendencies  as  towards  othe 
dics^  some  other  quality  is  necessary  to  the  ic 
fication^  in  our  minds^  of  a  chemical  spedei 
we  find  that  two  bodies  may  have  the  same 
position  as  respects  substantive  elements  and 
quantity^  and  that  they  may  even  have  the 
general  combining  habits  or  functioD%  am 
may  be  quite  different  species.     This  differen 
isomeric  compounds^  as  we  term  them,  may  b 
dicated  by  a  difference  in  physical  charactei 
in  some  of  the  less  obtrusive  of  their  cha 
tendencies.     For  this  difference  we  must  aoc 
to  ourselves,  and  we  can  only  do  so  by  suppi 
that  it  is  connected  in  some  way  with  the  i 
in  which  the  components  are  arranged  withii 
compound,  with  respect  to  each  other.    If  i 
be  any  arrangement  of  the  components,  or,  a 
may  say,  of  their  molecules  or  atoms,  it  muf 
of  thc  Iiighest  importance  in  determining  the 
fcrent  properties  of  bodies  that  have  the  i 
composition ;  and  if  it  be  important  in  these  i 
whicli  have  suggested  it  to  us,  it  miist  be  eqi 
essential  to  all   other  bodies  whose   composi 
does  not  happen  to  present  itself  under  more  1 
one  form;  for  we  cannot  suppose  that  in  s 
bodies  the  component  molecules  are  arranged, 
tliat  in   others  they  are   confused.     This  no 
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tbrD  of  the  arraDgemcQt  of  the  compouciit  atoms 

-  "hin  eacli  molecule  of  a  compoimd,  we  espresm 

:|je  terra  "  Conslitation," 

•->.  Yet  we  cannot  define  the  meamog  of  thisj^^ 
enrd;  it  reprcicats  to  our  minds,  in  some  form 
or  other,  which  must  be  more  or  less  hypotbeti- 
raJ.  a  &ct,  which  is  certainly  essential  to  the  sub- 

-  iii«»  which  we  examine.     But  we  cannot  asccr- 
u.  precisely  what  this  fact  is,  l)ecause  liitlicrto 

bare  found  no  means  of  bringing  it  to  bear 
directly  upon  any  of  our  senses.     We  cannot  rea- 
lise eonctufiively  to  our  mental  tision  the  manner 
m  which  an  elementary  atom  enters  into  the  sys- 
:i;  of  a  solid  compound,  still  less  can  one  person 
.i^inc,  in  a  manner  that  shall  satisfy  every  other 
liid,  the  mode  in  which  one  comples  molecule  is 
)j(nittd  to  another  within  every  mobile  particle  of  a 
lii]iuii  fn  Suid  substance.     It  is  not  easy  to  disso- 
B  OUT  conceptions  of  the  fact  from  some  form 
'  of  geometrical    configuration,  yet  it    is 
iDy  difficult  to  believe  that  such  forms  as  those 
ntemptate  in  crystals  are  concerned  in  the 
;  of  these  invisible  particles.     As  science 
I  we  shall  probably  get  a  clearer  insight 
B  Um*  essence  of  this  "constitution." 
7.  At  present  wc  have  odly  rartaiu  hints  con-  « 
ceming  it.     These  we  derive  fi»m  the  modes 
compoeition  and  of  decern  position,  which  wc  oh-  \ 
»erve  to  ticlong  to  our  substances.     When  we  find 

Sn  the  decomposition  of  a  body  a  certain  cle- 
ar nmiccomposahle  substance  is  obtained,  wc 
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suppose  that^  in  some  sense  or  other,  such  elei 
existed  in  the  compound  before  it  was  destro 
and  when  we  unite  one  element  with  anoth^^ 
produce  a  third  substance,  we  conclude  thi^ 
some  form  or  other,  the  two  elements  are  no* 
the  compound.     We  may  apply  the  same  no( 
very  logically,  to  the  cases  in  which,  not  danf 
but  substances  themselves  decomposable,  are 
parated  from  or  enter  into  the  formation  of  a 
compounds ;  so  we  may  say  that  compound  m 
cules  exist  within  or  form  part  of  the  mattei 
other  more  complex  particles.     This  may  not 
the  true  notion  of  the  constitution  of  compom 
but  if  we  bear  in  mind  that  it  is  not  stated  t 
fact  itself,  but  as  an  expression  of  other  facts  h 
iug  the  closest  connection  with  the  "constitutii 
which  we  are  seeking,  it  may  be  very  conveniei 
used  as  a  vehicle  of  thought. 
ornmhp;         g    j^  jg  ^^us  that  wc  rcprcscnt  the  constitut 
of  compounds  by  formulae.     By  an  "empiria 
formula  we   denote  in   symbols   the  quantitat 
composition  of  a  substance;   so  by  a  "rationa 
or,  as  it  might  be  called,  anatomical  formula, 
express  a  mode  of  composition  or  decomposition 
a  substance.     It  is  altogether  an  error  to  suppa 
as  has  been  stated,  that  a  chemist,  in  using  ft 
midae  iu  which  he  disposes  the  symbols  of  i 
elementary  components  of  a  body  in  groups, 
making  a  geometrical  picture  of  its  mechanic 
structure.     He  may  not  be  able  quite  to  separal 
in  his  mind,  the  notion  of  relative  position  fro 
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ft  of  rpUtirc  fnnction  in  compoeitioQ  or  decom- 

n;  jet  it  b  certainly  only  the  latter  coudi- 

1  wliicli  be  means  to  assert,  or  lias  nay  right  to 

,  by  bis  tuTangement  of  symbota.     It  h  m 

;  only  that  I  wish  the  ibrmulie  whit-h  1 

in  these  pages  to  be  understood. 

.  In  the  cases  of  very  simple  compounds  there  J 

1  be  geuerally  little  doubt  as  to  the  mode  m  •; 

,  their  anatomy  shall  be  represented.     But  ^ 

i  of  higher  compleiity  this  may  be 

r  of  doubt.     Sueh  bodies  may  be  formed 

mnpoMxl  in  several  ways,  being  generated 

for  yielding  as  their  jiroducts  either  one  set  of 

I  or  another.     In  eitber  case  there  are 

f  these  altcmativca  of  explanation:   1st,  cither 

md  has  no  constitution,  but  is  charac- 

mposcd  of  a  "concourse  of  atoms," 

nly  as  respects  tbeir  number;  2ndty. 

1  constantly  %'arying  constitution,  that 

RT,  ita  component  atoms  are  in  a  state  of 

spontaneous   motion   or  interchange   of 

H,  «o  th&t  at  one  moment  tbc  body  irill  tend 

nipose  in  one  manner,   at   another   mo- 

,  in  another;  3rdly,  each  has  one  Htaudanl 

f  of  internal   arrangement,   which  is  alwr.ys 

1   by  its  com|H>nents  when  they  form  this 

npound,  though  it  is  liable  to  be  dis- 

rthe  action  of  forces  from  without  upon 

:,  the  properties  of  the  compound  lic- 

l  and  visible  sign  of  this  arrange- 
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itK;'  13.  We  liave  next  to  determine  the  sense  ; 

imon  salt  _  *^  «   i     •«       mi_- 

rrivo.      which  wc  BTC  to  usc  the  term  "  Salt/      This  ram 
is  given  in  common  parlance^  according  to  tim 
honoured  sanctions  of  the  leading  languages  i 
the  world,  to  a  certain  body  (Na:Cl).     Since  ih 
is  one  of  the  most  widely  known  and  most  univa 
sally  used  of  substances,  and  is  also  formed  on  il 
.simplest  possible  of  chemical  composition,  consaii 
ing  of  two  members,  it  is  well  fitted  to  beoome 
classical  term  of  more  general  application;  aooofd 
ingly  it  has  been  used,  in  modem  chemical  laa 
guage,  by  universal  consent,  to  denote  all  the  1m 
dies  of  composition  analogous  to  the  Common  SaU 
Perhaps  however  we  do  not  always  remember  quit 
distinctly  what   constitutes  real  analogy  to  ou 
Chloride  of  Sodium,  so  that  the  term  "  Salt''  ha 
been  bestowed  sometimes  upon  bodies  which  an 
not  made  wY^on  the  model  of  this  compound;  i 
is  important  then  that  we  first  state  what  is  Uu 
essential  point  of  such  similarity. 

imon  ?ait  ^^^  fluj  j^Qg^  yit^l  couditiou  of  thc  cxistenoe  oi 
Common  Salt  is  that  it  is  a  Voltalyte,  or  that  il 
is  decomposable  by  the  voltaic  force  into  two  mem* 
bers,  one  of  which  tends  to  go  towards  one  termi- 
nal of  the  conductor,  the  other  towards  the  other 
one  of  which  therefore  may  be  called  positive,  thc 
other  ncgiitive.  In  Common  Salt  each  of  the  tw< 
constituent  elements  ai'c  supposed  to  be  present  ii 
the  smallest  proi)()rtion  in  which  it  enters  intc 
composition ;  one  of  tlirso,  the  Chlorine,  is  said  tc 
be  voltaically  or  clicmically  negative;  the  other 
the  Sodium,  positive. 
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I  This  aarae  charactpr  of  the  polarity  of  the  ^^ 
aits  belongs  to  all  those  compounds  which  ™' 
semble  this  Salt  in  general  properticB  and  ^' 
topoaition.     There  are  however  many  bodies 
!  strictly  analogous  to  it  in  cheinical  bc- 
,  bat  which  differ  from  it  most  widely  in 
ntion,  as  consisting  of  several  elements,  anil 
i  of  the»c  in  quantity  greater  than  that  of 
ist  combining  pro[iortiou;  but  every  such 
luce  either  certainly  doca,  or  if  appropriately 
I  all  probability  would,  split  up  under  the 
J  current  into  two  primary  members,  cither 
b  of  which  may  consist  of  two  or  more  dif- 
Ini  elements,  and  of  several   proportionals  of 
-lime  of  these.     Such  are 

'•  Chloride  of  Ammonium"  (H„N;H:C1) 
wirf  "Sulphtite  of  Sodium"  (Na:0;S03). 
In  some  cttses  the  body  seems  to  resist  voltaic 
decomposition,  but  indicates,  by  the  interchange 
irhicb  its  members  make  with  molecules  of  known 
voltaic  polarity,  that  it  ia  constructed  on  the  same 
plan  with  true  voltalytes,  and  that  its  members 
are,  in  the  same  sense,  polar  to  each  other :  such 
a  compound  is  Chloride  of  Ethyl  (C.H,;C1).  All 
these  may  be  comprehended  witliin  the  general 
term  "Salts." 

16.  On  the  other  hand,  there  arc  other  com-  c^ 
pouiids  which  resemble  NaiCI  ui  eousisting  of  two  i* 
atoms  which  arc  in  some  sense  polar  to  each  other,  ■ 
but  which  are  not,  so  far  as  wc  know  or  have  rea- 
L  to  believe,  united  hy  the  voltaic  attachment. 
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point ;  bat  in  the  organism  of  Salts  of  compB 
stmctuie  there  are  other  subdivisions  whid 
quite  as  important  to  be  noted  as  any  whidi 
been  thus  derignated.  A  chemical  termnt 
which  stops  here  is  as  imperfect  as  a  lai| 
would  be^  which,  having  been  contented  with  1 
for  the  head  and  trunk  of  an  animal  hodj^ 
plied  no  terms  for  the  fixtures  or  for  the  li 
We  must  then  extend  the  application  of  this 
ciple ;  we  must  have  names  for  the  different 
of  a  Salt, — ^names  whidi,  when  applied  to 
given  molecules  of  such  a  compound,  shall 
catc  the  chemical  position  which  they  occupy  i 
system :  and  we  mav  without  confusion  use 
same  words  to  express  generally,  on  the  one 
the  constituents  of  Salts  when  in  compositio 
actually  filling  certain  functions  or  positions; 
on  the  other,  to  denote  such  substances,  whe 
can  separate  them,  as  have  a  potential  tenden 
omTncti-  assume  such  positions.  The  nomenclature  of 
^redZ  iiiistry  is,  in  several  points,  extremely  defidei 
precision;  our  knowledge  has  in  fact  outrun 
vocabulary,  and  is  now  very  much  in  advance 
This  will  not  be  denied  by  the  most  steadfas 
herent  to  antiquated  forms. 
>°de£e^  23.  A  prominent  instance  of  this  obsct 
which  it  is  of  prime  importance  to  our  pn 
purpose  that  we  should  avoid,  is  afforded  by 
terms  "  Acid ''  and  "  Base."  These  words 
constantly  occurring  in  discussions  concer 
Salts ;  but  their  meaning,  and  tlie  relation  to 


loid'  and 
juse.' 
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wUch  ibey  repre- 

Iqr  Hm  eaztent  phnaeo- 

fp  tlmiBgli  flMn  Imks  in  them,  re* 

to  the  two  oppooite 

AUhongli  adepts  may 

bj  these  two  words, 

to  involve  the 

QonsidcnUe  perplezitj.  Let 

to  find  their  valne;  and  if  it  does 

4aft  amy  fixed  wiiJMwiig  has  yet  been 

'^  AflB,  tiim  let  ns^  if  not  give,  at  least 

fiw  Hm  pmpoaes  of  this  book, 
fist  of  tlie  tsnn  "Acid."  Two  distinct  confuted 
tf  eaqioands  are  nsnally  included  nnder"^^''^ 
so  utterly  distinct  in  function 
it  tte  CQmpiehensiQn  of  them  under  any  term 
VOrtiif  to  be  generic,  is  quite  contrary  to  or* 
^UB&oi;  indeed  I  scarcely  see  how  any  term 
i  odfOEsal  than  the  wide  word  "  compounds" 
he  apjplied  to  them.  Of  one  of  these  two 
n^  "^Hjdniddoric"  (H.Cl),  ordinary  ''Sul- 
s*  (H:0;S,Q,)»  and  "Oxalic"  (H-.O;^©,) 
ids"  am  instances,  each  being  the  type  of  a 
net  Older  within  this  class.  Of  the  other 
KMBDed  "anhydrous"  "Sulfuric"  (S,030), 
f.Anenic''  (As,S,),  and  " Fluo-SiUcic"  (Si  F,) 
aote  examples,  each  from  a  peculiar  group. 
f  oomponmd  of  the  former  class  contains  Hy- 
ii^  basic  Hydrogen  as  it  is  sometimes  called^ 
ly  when  die  Acid  forms  a  metallic  Salt  by  che- 
combination,  is  displaced  &om  its  composi- 
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tion^  while  a  metal  enters  in  its  stead.     No  a 
pound  of  the  second  class  contains  any  such  I 
drogen^  but  each  enters  into  the  construction 
metallic  Salts^  by  union^  without  loss  of  any  i 
of  its  constituents,  with  a  pre-existing  mete 
compound,  such  as  an  oxide,  sulfide^  or  fluoride. 
25.  Now,  Acids  are  usually  said  to  combine  v 
Bases,  to  form  Salts ;  but  it  will  be  observed  ti 
no  compound  included  under  the  first  of  tfa 
classes  (having  a  part  of  itself,  its  Hydrc^en  drii 
out  and  replaced  by  a  metal,  in  the  formatiaii 
metallic  Salts)  can  be  said  ever  to  combine,  in  i 
process,  with  a  Base,  whether  we  call  a  metal 
the  oxide  thereof  by  this  name ;  for  all  the  mo 
cules  of  the  original "  Acid"  no  longer  exist  in  H 
new   compound;   the  "Acid''  therefore  has  i 
entered  into  combination  at  all.     Compounds 
the  second  class  however  may  be  said  to  combi 
with  Bases,  if  we  limit  the  application  of  the  ta 
"  Base"  to  the  compounds  formed  of  certain  n 
tals,  with  certain  non-metallic  bodies,  for  instan 
with  Oxygen,  Sulfur,  and  Fluorine.    But  with  tl 
signification  of  the  term  it  is  more  impossible  tlu 
ever  to  say  that  an  "Acid"  of  the  first  class  coi 
bines  with  a  Base ;  for  not  only  does  not  the  Ac 
exist  in  the  resulting  Salt,  but  neither  is  the  Ba 
to  be  found  in  it. 
Confused  26.  ThcFC  is  thus  also  a  confiision  in  the  use 

use  of 

•base.'  the  term  Base.  Three  distinct  classes  of  subjec 
are  called  by  this  name.  Sometimes  Hydrogen  i 
self,  and  such  metals,  or  complex  molecules,  as  I 
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ibining  with  Oxygen^  Chlorine^  etc.^  form  true 
Sths,  are  called  Bases.  For  example^  Potassium 
(K)  and  ''Ammonium''  (HiN).  Sometimes  the 
CKides  of  such  bodies^  f.e.  Potassa  (KO)  and  Am- 
noma  (H4N;0),  are  so  named.  And  sometimes  a 
daas  of  bodies  which  by  combining  with  Hydro- 
gen already  in  composition,  fill  a  place  in  a  Salt 
analogous  to  that  occupied  by  a  metal  of  the  first 
dbaa^  f.e.  Ammonine  (H^.N).''^  One  author  gives 
liie  name  ''  Base''  to  one  of  these  classes ;  another 
to  another;  another  to  two  of  them ;  another  to 
an  three  indiscriminately. 

27.  Further,  the  terms  Base  and  Alkali  are  used  ^j^^j,''" 
sometimes  interchangeably,  sometimes  distinctively, ;  ^£Jj^  ^*** 
in  inextricable  confusion ;  but  it  is  really  necessary 

to  call  difierent  things  by  different  names,  and  not 
to  tcHture  one  word  into  several  different  services. 
Let  TLs  trv  then  to  avoid  the  one  and  to  do  the 
other. 

28.  First,  let  me  here  state  that  I  shall  always  Definition  oi 

*'      *  molecule,' 

*  Here,  first,  for  the  sake  of  difltinctness  and  uniformity,  I 
most  take  leare  to  depart  provisionallj  finom  the  usual  nomeiicla- 
tnre.  For  analogy  to  Aniline  (C^H^jN),  which  in  chemical 
habit  corresponds  exactly  to  the  gas  commonly  called  Ammonia 
(H,,X),  I  shall  for  the  present  call  the  latter  substance  Ammo- 
nine  ;  and  for  analogy  to  Potassa  (see  §  58,  p.  46),  which  the  com- 
poimd  of  Ammonine  with  water  (H2,N;H:0,  often  also  called 
Ammonia)  closely  imitates,  I  shall  reserre  the  term  Ammonia  for 
this  lact  compound.  By  the  term  Ammonium  I  shall  of  course 
mean  as  usual  (so  long  as  I  use  it)  that  part  of  Ammonia  wliich 
earretponds  to  Potassium,  viz.  H3,N;H ;  not  however  as  allow- 
ing  that  these  moLecidcs  have  any  claim  to  bo  considered  a  com- 
pound metaL 


20  THE    CONSTITUTION   OF   SAXiTS. 

use  the  word  ^'  molecule^'  as  meaning  any  di 
atom  or  definite  group  of  atoms^  and  shall  sq 

'body,'  the  term  "  body^^  to  a  molecule  which  is  knot 
exist  sometimes  in  the  isolated  state ;  by  tha: 

*8ub8taiice/  '^  substance^^  I  shall  denote  a  separated  bo^ 

•atom,'  the  expression  ^'atom"  I  understand  the  sn 
proportional  quantity  in  which  an  element  | 
into  composition^ — T  take  it  in  the  sense  in  i 
the  word  "equivalent^'  is  commonly  used;  1 

'compound*  substantive  "compound"  I  shall  always  m 
body  which  is  composed  of  more  than  one  eles 

•complex/  \^j  the  adjective  "  complex"  attached  to  a  i 
cule^  I  shall  mean  that  it  is  composed  of  more 

•compound,"  one  clcmcntary  atom;  by  the  adjective  *' 
pound"  I  shall  indicate  that  particular  case  of 
plexity  in  which  the  complex  molecule  is  isolal 

luclTt*^*^'       ^  bo^yi  ^y  *he  term  "attachment"  I  shall 
the  force  of  or  tendency  to  chemical  union,  i 
erted  or  evinced  by  elements  or  compounds, 
affection  is  of  difierent  kinds,  which  I  shall  d 
guish  by  appropriate  epithets.     This  is  usi 
contrary  to  all  analogy  and  to  the  usage  c 

•affinity.'  other  natupalists,  called  "aflSnity"  by  chei 
"AflSnity"  distinctly  means  family  relation 
the  neai'cr  this  connection,  the  less,  general 
the  chemical  attachment.  I  shall  always  us 
word  affinity  to  mean  that  relation  of  speci 
species,  or  of  genus  to  genus,  which  is  indi 
by  similarity  of  properties. 

^iTflLe/''^  29.  Now  the  word  "Base"  recalls  the  noti 
something  simple  and  fundamental,  on  which  s 
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f  dec  ia  ImaJt  up.     Thus  a  chemical  element 
icb  a  Salt  may  be  coiistnicted  may  be  called 
IP,  more  cspecmlly  if  it  be  ouc  of  those  me- 
k  help  to  form  the  foundatiou  or  basis  of 
Ji-crnst:  jast  such  an  element  is  Potas- 
^  the  very  type  of  one  of  the  classes  of  snb- 
s  which  have  been  called  Bases  by  some  chc- 
l*et  us  then  agree  to  assign  the  term  Base 
«iuDi,  and  to  all  such  molecules  as  occupy 
:  Btnicturc  of  Salts  a  position  identical  with 
iken  by  this  metal ;  that  is  to  say,  to  such 
i  or  may  become  the  volta-positivc  members 
Nov  a  Salt  of  the  simplest  kind  is 
on  such  a  Base  by  uniting  with  it  any  of 
Ulowiiig  sabstaucea ;  I'luorine,  Oxygen,  Fhos- 
I,  SulTor,  Selenium,  TcUurium,  Iodine,  Bro- 
L  CUorine.    Let  us  apply  to  this  group  of  ele- 
1  a  ctass-tcrm  the  name  Halogens,*     We 
lay  prDvisionally  include   Cyanogen,  which 
1  resembles  these  elements  in  its  depart- 
L  undor  the  term  Halogens,  when  we  are  using 
1  in  a  sense  referring  not  to  claesitieation. 
It  Sanction.    From  this  fundamental  fact  then 
a  deduce  the  following  definition : — 
"  A  Base  ia  a  molecule  which  by  combina-  pi 
tion  wiib  a  I[Klogen  forms  a  Salt." 
^1.  Ucndv  our  class  of  Halogens  there  are  other  '^^' 
nuuiid  molecules,  which  oceupy  in  Salts  the  '"ti*.'^ 
ipOBitkHi  which  is  filled  by  these  simple  bodies. 
t  have  a  gcueral  cxpresaiou  which  shall  iu< 
•  Sw  iKrtr^  [1,  39. 
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elude  sueh  moleeules  as  well  as  the  Halogens; 
shall  then  have  a  term  for  the  second  or  negiri 
member  of  a  Salt,  co-ordinate  to  that  whidi 
have  already  assigned  to  the  other  member,    li 
it  is  curious  that  no  such  term  is  to  be  foond 
chemical  literature;  there  is  no  word  to  exp 
this  cardinal  idea  in  the  theory  of  Salts;  the  o 
word  which  is  ever  applied  exactly  in  this  sens 
^'  radical ;"  but  this  word  is,  professedly,  used 
a  far  more  general  acceptation,  namely  aa  me 
ing  any  molecule  which  seems  to  take  the  pi 
of  any  element — ^not  a  Halogen  only — in  comp 
tion,  and  actually  it  is  also  bestowed  upon  mi 
cules  which  have  no  such  claim  to  distinctioi 
thus  both  Cyanogen  (CaN),  which  takes  the  pi 
of  Halogens,  and  Ethyl  (C4H5),  which  is  a  bi 
are  called  radicals.     The  adoption  of  this  w 
would  probably  involve  some  confusion,  and  it 
not  any  advantages  in  aptness,  brevity,  or  euphi 
wluch  need  tempt  us  to  take  it  restrictedly  i 
this  special  service :  we  must  then  find  a  new  te 
for  the  purpose.     Now  the  word  Base,  which 
have  taken  for  the  one  member  of  a  Salt,  is,  by 
original  signification  of  the  lower  part  of  a  coin 
nar  structure,  peculiarly  suggestive  of  an  archit 
tural  term.     The  /3a<rt9  of  a  column  su^ests 
(TTvko^;,  or  shaft;  from  this  Greek  word  we  n 
take  its  English  form  "Style"  as  an  appropri 
antithet  to  our  word  "Base."     In  another  sei 
too  the  two  words  are  aptly  opposite :  while  1 

•  Sec  note,  p.  72. 
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ft  of  any  object  is,  for  stability,  broad  and  flat, 
"  Style"  has  for  one  of  its  mDaniiigs  tliat 
I  nharp-pointed  pin.  We  may  also  connect 
y  notions  in  our  mind  with  the  deep  or  grave 
which  U  characteristic  of  compounds  in  which 
;  character  predominates,  as  of  Alkalies, 
irith  the  acute  or  sharp  savours  which  belong 
mpaimds  in  which  the  opposite  affection  is 
»t,  as  to  certain  Acids,  AVe  may  then  take 
■term,  which  as  a  neat  mauosyllabic  will  be 
1  toy  useful  iii  compounding  terms,  and  may 
B  it  thus  :— 

.  Definition  4.  A  "  Style"  is  a  molecule  which  ^.^^^r 
mbiuatioD  with  a  "  Base"  forms  a  Salt. 
,  Both  Bases  and  Stjles  then,  or  in  any  Salt  ^f^SI^^t 
ft  or  either  of  these  members,  may  either  con-  '■'■°'i'™'T- 
f  a  single  elementary  atom,  or  may  be  com- 
i  of  several.     Let  ns  call  those  of  the  for- 
ftldnd  simple,  those  of  the  latter  complex  ;*  and 

'  It  >•  important  to  keep  in  mind  the  distinction  betwocD  tho 
-.--non»  "«  dottble  or  raoltiple  Suit"  uid"B  oomplB*  8nlt" 

Iit;id.  and  on  tlie  other  between ''n  «ingle  Salt"  and 

,|  !,    S:ili."     l*t  it  be  remembered  that  I  use  the  lunn 

.  inlilhet  to  "ilwible"  and  "  multijilp;"  "eimplc"  hi 

.■^-■■^1!    lo  oomplei.     The  idcaa  are  radioaUj'  dilTerenil,  but 

i:  fif  twiog  DoinpoiindHL    Thus  vc  maj  ha^e  the  fulloning 

<  ^.  M  hiFiT  FieDi|>Ulied  :—■ 

I.  AinnglB«iiiple3Blt,».,7.  Nb:C1. 
I   i.*u>^I>^«>mpleISall,  r.^.  Hj.KilliCI. 
andNa,OiS,0,. 
I   S.  AMn«lebi■c™nplcxS■l^e.J^.H„Ji;H:0;SO,. 
e  auople  Salt,  r.y.  ^;I 
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Combina- 
tions of 
these  ex- 
pressions. 


sinoe  sixigle  wcvrds  are  oftea  Veiy  omve^^ 
stitates  for  phrases,  let  us  take  ffae  voidi  *'' 
base''  and  '' Haplostyle"  (jorX&i?,  simple) 
nyms  for  the  tenns  simple  Base  sod  dmpfe 
respectirelj,  and  "  Plectobase"  and  * 
(7rX6iCT09>  complex)  teat  oomplez  Base  and 
Style;  the  more  general  terms  " Haplopole^' 
^'  Plectopole''  will  indode  zespecttv^ly  and 
the  two  pairs  of  snalpgoos  mq|pcqlea. 
UB  apply  to  all  such  Salts  as  have  bofli  a- 
Base  and  a  simple  Style  the  term  Simple 
"  Haplohale''  {Ski,  salt) ;  to  such  as  have 
the  Base  or  the  Style  complex  the  term 
Salt,  or  "  Flectohale/'  and  to  any  such  as  has  1m 
members  complex  the  term  Bi-complex  Salt^t 
"  Diplectohale." 

34.  Now  our  two  terms.  Base  and  Style,  1 
which  we  will  designate  the  two  members  of 
Single  Salt,  supply  us  by  verbal  composition  wi 

6.  A  multiplie  complex  Salt,  e.  y.    K  { O ;  8,0^ 


6. 


Fe  0;S,0, 

(Hlo)e 
and  H„N;H?Cl. 


(HiO)« 
7.  A  multiple  bi-complex  Salt,  H„N;HyQ}S^O, 


Ni 


0;S,0, 


(H.O). 
Tlic  reader  accustomed  to  tlio  ordinary  formuIiD  will  have  no  d 
ficulty  in  understanding  these  examples.  I  shall  hereafter  expk 
the  Bvstom  of  punctuation  which  I  have  here  introduced :  to 
90  liere  would  be  to  anticipate  unduly  some  future  steps  in  c 
examiuation  of  Salts.    See  note  to  §  45,  p.  32,  and  §  64,  p.  54 
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;  convenient  Bynonrma  for  such  a  Salt, 

t  may  most  naturally  denote  a  compound  which 

s  Base  united  with  a  Style  by  the  terms 

■»i-style"  or  "  Stjlo-baae/'     I  shall  then  use 

•  terms  as  the  equivalents  of  the  word  Salt, 

plyiitg  the  one  or  the  other  of  them  according 

1  wbfi  to  refer  primarily  to  the  "  Style"  or  to 

"  Base"  €>f  the  compound :  I  shall  use  the  term 

[jlo-basic"  as  a  distinctive  epithet  for  the  attacb- 

■)t  whicli  unites  the  "  Style"  and  "  Base"  of  a 

.     Again,  we  may  designate  any  Salt  having 

niple  Baae,  a  simple  Style,  a  complex  Base,  or 

mpics  Style,  by  the  terms  "  Haplobasistyle," 

baplostylobcue,"  "  Blectobasistylc,"  or  "Plecto- 

icrfnee,"  rtsiwctivdy, 

13.  Ucncndly,  then,  our  Bases  and  Styles  are,  »•        -^ 
tiTcly,  the  two  opposite  membera  in  Salts;  •o'^*-"'^'- 
t  Style  being  the  volta-negative  and  Base  the 
>-{DMliTe  part.     And  such  molecules  as  have 
B  tendency  to  assume  one  position  or  the  other 
r  be  called  Styles  or  Bases  respectively;   and 
BP,  in  Salts,  these  members  are  opjKwite  and 
dadvc  to  each  other,  they  may  be  called  tlie 
I  of  the  Salts,  or  abstractedly  "Halopoles," 
and  relatively  to  each  other  "  Sympoles." 

'id.  So  wc  may  take  for  our  Definition  5  : — The  S^J^f 
flalopoicK,"  or  poles  uf  a  Salt,  are  its  Base  and  '7'^^- 
"'  Style.    In  the  case  of  Single  Simple  Salts,  there 
-'H  never  be  any  doubt  as  to  where  the  division 
■  twiecn  the  two  Ualopolcs  lies,  because  each  con- 
-i»u  of  a  single  elementary  atom  which  is  entirely 


26  THE   CONSTITUTION  OF   SALTS. 

Stylic  or  entirely  Basic;  but  as  to  Complex  Si 
there  may  be  sometimes  a  doubt  as  to  the  ode 
the  s}rstem  to  which  a  given  atom  may  bela 
One  of  the  chief  objects  of  onr  inquiry  in  th 
pages  will  be  to  observe  the  general  laws  of  * 
distribution  of  the  atoms  in  Complex  Salts;  i 
in  this  inquiry  the  neutral  point  of  separation  1 
tween  the  negative  and  positive  members  is  m 
important  to  be  noted,  and  must  not  be  shifted  fin 
its  true  position  in  our  notions  and  representatic 
of  Salts. 
DiH-ran.s  of      37,  A.g  by  formulsc  wc  rcprescut  the  compooti 

and  constitution  of  compounds,  so  for  the  purpi 
of  grouping  our  conceptions  we  may  represent  \ 
various  kinds  of  compounds  by  symbols  of  a  si 
more  general  signification ;  we  may  represent  thi 
l)y  diagrams  composed  of  lines,  provided  that 
remember  that  the  figures  which  we  adopt  do  i 
indicate  geometrical  forms,  but  chemical  relatio: 
Thus  a  Simple  Single  Salt,  as  a  bipolar  syste 
may  be   appropriately  denoted  by  a  right  hi 
marked  Avith  a  small  cross-stroke  to  denote  t 
division  or  connection  between  its  Base  and 
Style,  thus  — i — .     The  same  symbol  may  be  us 
provisionally  for  any  Single  Salt,  when  complexi 
is  not  predicated  of  either  its  Base  or  its  Styl 
we  shall  have  frequent  occasion  hereafter  to  resc 
to  this  symbol,  to  illustrate,  with  the  aid  of  soi 
others,  the  constitution  of  various  kinds  of  Salts 

iMmiarny"        '^^-  ^^^  ^^^  ^^^^^'  "^  '^  couditiou  to  seek  a  cle 
meaning  for  the  word  "  Acid,"  a  term  with  whi 
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IK  can  by  no  means  dispense.     In  appropriating  Jj^-  «'^*^' 
to  a  single  sense  a  term  which  has  been  loosely  ™"*  *'*"*■ 
^  qiplied  to  several^  we  must  be  careiiil  to  select  that 
B   i^nification  which  has  the  best  right  to  it^  being 
I   guided  in  our  choice  by  considerations  of  etymo- 
r.  logy,  of  most  familiar  nse^  and  of  original  applica- 
f  tion.     Now  the  name  "  acid/'  meaning  by  deriva- 
■    tioa  "  diarp/'  was  undoubtedly  first  bestowed  upon 
'    certain  substances  exerting  on  our  taste-organs  that 
peculiar  effect  of  sourness  which  we  by  instinctive 
analogy  call  ''sharp/'     Vinegar,  or  the  acid  of 
soured  wine,  was  the  first  and  best  known  of  these 
substances  in  former  days.     By  gradual  advance 
we  have  become  acquainted  with  others,  which  re- 
semble vinegar  more  or  less  in  taste  and  in  cer- 
tain chemical  properties,  f.  e.  in  those  of  redden- 
ing litmus-blue,  and  of  helping  to  form  Salts,  un- 
der similar  conditions,  with  Bases.     Among  these 
are  the  compounds  which  used  to  be  known  by  the 
names  "  Spirit  of  Salt''  and  "  OU  of  Vitriol  (to 
wit,  H:C1,  and  H:0;S,03).     We  have  come  to 
know  in  modern  davs  that  these  latter  todies  are 
similar  in  an  important  point  of  composition  to 
Vinegar;  and  before  this  we  had  already  become 
accustomed  to  call    them,  respectively,   Muriatic 
Acid  and  Sulphuric  Acid.     Beyond  a  doubt  these 
bodies,  along  with  Vinegar,  or  Acetic  Acid  as  we 
call  it  now,  arc  entitled  to  the  first  place  under  the 
head  of  "  Acids,"  as  soon  as  that  term  is  extended 
to  a  di.'ftiuct  generic  or  classical  signification :  let 
us  then  admit  them. 

c2 
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39.  Now  tlie  point  which  these  snbetancce 
^  iu  common,  in  regard  to  their  composition,  is 
they  all  contain  Hydrogen,  in  such  condition 
when  a  metallic  Salt  is  formed  by  the  treatineS 
of  them  with  a  Basic  metal,  the  metal  enters  di 
compomid  and  seems  to  occupy  the  place  held 
the  Hydrogen  in  the  Acid,  for  the  Hydrogen  1 
disappeared,  the  rest  of  the  original  cotnpou 
remaiuiug  the  same ;  and  this  quality  we  hi 
found,  as  our  knowledge  has  advanced,  to  he  co 
mon  also  to  many  other  substances ;  some  of  whi 
have  the  acid  taste,  and  the  faculty  of  reddeni 
Litmus-blue,  sucli  as  the  Bromide  of  Hydrogl 
(H;Br,),  while  others  of  them  have  not,  f.  e.  t 
Telluride  of  Hydrogen  (H:Te).  But  all  of  thi 
bodies,  by  the  close  similarity  of  their  deportme 
in  the  important  business  of  Salt-making,  claini 
be  considered  as  co-elassicals  with  the  old  Ade 
we  are  warranted  then  in  admitting  these  a] 
under  the  term  Acid,  thus  extended  for  their  i 
commodation.  And  this  condition  of  chonii 
composition  and  chemical  habit  is  one  of  prima 
significance  in  the  formation  of  Salts.  We  m 
therefore  limit  the  application  of  the  term  A( 
so  as  to  exclude  all  bodies  which  are  not  thus  c 
dowed.  But  even  a  closer  limitation  of  usage  in 
be  desirable;  for  there  are  among  the  bodies 
this  class,  which  are  commonly  called  Acids,  sol 
which  bear  this  additional  resemblance  to  Viueg 
and  to  the  typical  acids  just  mentioned,  ti 
they  arc  soluble  in  water :  others  there  are  whi< 
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''I'jogh  thf^y  have  the  same  chemical  function  witti 
■r*se  a*  respects  salt-msiiiig,  differ  from  them  in 
•  ing  hisoluble  in  that  liquid.  Now  solubility  in 
vauar  if  a  most  important  point  in  the  physiology 
f  A  curDpoiind,  leading,  as  it  does  in  many  cases, 
M  tbc  use  of  the  body  which  enjoys  it  as  a  solvent 
T  pmnpitant  in  chemical  processes.  It  may  be 
'•fil  tbeii  to  found  a  nominal  distinction  on  this 
iiifcreoce,  although  there  is  here,  of  com^e,  no 
n'uolute  demarcation. 

10.  Now  a  Salt  consists  of  a  Base,  together  with  ,^^ 
:,  Style,     But  a  Salt  is  also  formed  from  an  Acid,  ^^^iJ^!, 

■I  the  expulsion  of  Hydrogen,  and  by  the  snbsti- '"''**' 
:  ;ti(m  of  a  Base  for  that  element.    We  may  there- 
re  9ay  that  Acids  are  Salts,  having  Hydrogen  for 

i.t'ir  base,  or  that  tbey  consist  of  Hydrogen,  com- 
I mcd  with  a  Style;  hence  we  may  conveniently 

ill  them  Hyilrostyles ;  and  the  same  character 
.;-4iw  to  numerous  bodies  which  are  anal(^ons 

.  diemicnl  function  to  Vinegar,  but  which  arc 

:iwluble  in  water,  as  well  as  to  such  as,  like  that 
.i-id,  are  soluble.  We  may  therefore  define  this 
■■_Tm  thus: — 

11.  DefinUion  6.  A  Hydrostyle  is  a  Salt  eon- ;^",*^?: 
Wing  of  Hydrogen  combined  with  a  Stjde.  •tyl*)"' 

-Ki.  Such  Hydrostylcs  as  are  soluble  in  water  I  Hvdm.tyi. 
vnuld  call,  by  way  of  preference.  Acids,  and  to  such  wtwr" 
i[)lv  I  shall,  in  these  pages,  apply  this  name.  I 
ktuiot  bowever  insist  on  thia  restriction  of  the 
term  Acid,  as  it  may  fairly  be  claimed,  by  those 
ilil  give  it  a  more  general  signification,  as 


a- 


^^v     uuucr    unuuH 

acids  are  remarkab 

the    cncr^-    with   \ 
bodies  in  exehaiige  i 
on  this  aecount  agaii 
^•^L        ^3.  Wc  have  now 
IhX'ln^s^lrf  pose  of  these  pages,  ^ 

ting  these  terms  and  i 
we  have  left  eertain  su 
ters  without  generic  na 
wc  shall  come  to  these 
arrive  at  a  mode  of  ni 
with  our  analysis  of  Sal 
range  our  discussion  im( 
shall  treat  of  the  stylic 
Salts  separately.     We 
because  less  change  has 
discoveries  in  our  views 
these  molecules  charad 
ledge  of  the  Bases,  ^i-- 
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.{uestioD  then  that  we  have  to  cousider,  concerning 
the  constitutioQ  of  Salts,  is,  What  are  the  laws,  if 
iiiy,  of  the  complexity  of  these  meratrers? 

4-1,  We  will  presently  enter  on  the  consiilera- 
two  of  the  complex  Styles. 

45.  Here  the  reader  should  be  reminded  thati''«Bini 
the  view  of  the  constitution  of  Acids  &ud  Salts,  <^™«. 
H-hirh  I  am  now  advocating,  was  in  its  generalities  Cv'i»"ii 
:hus  far  first  proposed  by  Sir  Hamphry  Davy.     It 
riiil  out  find  favour  with  his  contemporaries.     It 
h*t  been  revived  and  supported  of  latter  years  by 
Mvcral  chemists,  under,  as  I  have  said,  much  con- 
ML*jon  in  nomenclature;  and  eonie  of  these  autho- 
nties  have,  without  warrant  in  nature,  extended 

-s  bipolar  theory  of  the  organization  of  Acids  and 
^.-Ots  to  substances  of  a  character  totally  difie- 
fjnt  &om  theirs.  But  objections  have  been  urged 
uzainst  its  adoption  by  other  writers.     The  chief 

f  these  couHter-argumenta  is,  that  this  Binary 
Tlnwry  reqoires,  it  is  said,  the  supposition  of  the 

listcnce  of  certain  bodies,  which  we  do  not  know 
lu  the  i^lated  state,  and  which,  having  baffled  all 
eflbrts  to  pnxluce  them,  pro)>ably  do  not  exist : 
»uch  hypothetical  compounds  are  the  complex 
Styks,  whkh  form  oue  member  of  all  such  salts 
»  the  Carbonates,  Sulfates,  etc.  {B:0;C,Oj,— 
B:0;S,Oj,  etc-*).     In  answer  to  this  objection,  I 

*  1  thtU  un  tbp  ijnabali  B  niul  St  (irfaieh  uv  nod  ftppropri- 
aud  la  vn  dmwnti)  to  repreMnt  nspccIiTcdj,  in  the  gmvml 
Immiim  at  Salu,  tlie  Buo  anil  Sljlf^  either  of  which  mny  be  elo- 
jitii|ilex.      In  nil  Bnlt-form-iihE  repivsoulin^  thu  curi' 
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oau  only  say,  that^  far  from  admitting  that  tbi 
thiXtfT  demands,  in  the  least  d^ree,  the  existeno 
of  these  bodies  (0;C,02^— 0;S,03,  etc.,  or  COg 
— SO^  etc,  as  the  objectors  would  write  them),  ] 
consider  that  the  non-existence  of  these  Styles  » 
isolaUe  bodies  confers  a  most  remarkable  beantj 
on  the  sTstem  of  the  Salts  as  I  understand  thenL 
Another  kind  of  objection  has  been  raised  of  late 
years  to  this  view  of  the  constitution  of  Salts,  in 
the  shape  of  an  antagonist  theory ;  this  is  the  so- 
ealleii  '*  Unitary"  Theory  of  M.  Gerhardt.    He 

«titutKni  v^f  $alt««  I  »badl  place  a  colon  (  : )  bctwtXMi  the  parts  tbat 
5\iuK^luo  tho  twv^  lIalc»pole» ;  all  the  letters  that  lie  on  the  left 
MvW  ot*  thi*  5tv">p  ^^tho  tiro  points  of  which  are  suggestive  of  bi- 
|vUrtty)  vrill  i\'pr\>Hnit  the  elements  that  together  make  up  the 
Tolta-|x>*iiivo  #ivlo,  all  that  part  of  the  formula  on  the  right  of  it 
will  i\»pr\'5*<'iit  tho  myaiive  member  of  the  Salt,  so  tliat  this  stop 
iiuiv  K*  takou  a»  a  syniK>l  of  the  strlobasie  attachment.  In  ge- 
nor»l  fonuula'  I  »hall  U5e  Mb  to  represent  one  atom  of  any  Metal- 
ho  Ikv<\  and  lla  for  one  atom  of  any  elementaiy  style  or  Halo> 
i^nl:  thus  U:Cl  will  mtvm  any  Chloride  salt,  K:St  any  salt 
of  IVtHjtsiuuu  11: St  any  Hydrostyle,  and  Mb: Ha  any  salt  of  a 
llaU^ni  with  a  basic  metal.  I  shall  use  other  marks,  such  aa 
tho  «knuici>loiu  ix^mma,  and  full  stop  in  the  punctuation  of  my 
fon\\ulA\  to  iudioato  other  kinds  of  attachment,  not  stylo-basic, 
Ivtwivn  tho  olouionts  on  either  side  of  them.  Tlicse  other  stops 
will  not  i\'pr\^9tMit  in(i»rior  degrees  of  attaeliment  as  respects  en- 
on»A',  but,  in  Salts,  will  mark  inferiority  of  position  as  respects 
iuiiwrtamv  in  tho  entire  compound  attributed  to  those  molecules 
that  lie  outsitlo  of  tlie  secondar}*  points,  away  from  tho  central 
oolou  (^seo  §  ll>0,  p.  88,  and  §  9-V,  p.  75).  Thus  in  the  formula 
for^Sulfato  of  Ammonia"  ^n^jN;  11 :0;S,03,  H  and  O  are  the 
two  principal  members  of  the  bit>olar  comi>ound,  the  groups  IIjjN 
and  SjO^  are  adjuncts,  wliich  adhere  as  socondar)- meiubt»rs  to  the 
original  two ;  such  adjuncts  may  or  may  not  be  united  by  a  pow- 
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endeaTOiirs  to  show  tliat  &  great  uiunber  of  Salts, 
tod  TBrioiis  bodiea  which  arc  uot  Baits,  are  in- 
cluded under  the  gcuerol  idea  of  a  tripolar  com- 
ponnd,  the  simplest  form  of  which  is  supposed  to 

be  water,  which  is  represented  as  ,,  lo,  that  is  to 
«y,  as  consiBting  of  two  vohimcs  of  Hydrogen 
■ith  one  of  Oxygen.  Whatever  may  l»e  tlie  truth 
t  this  theory  in  certain  cases,  I  shall  endeavour 
D  show  hereafter  that  it  is  demonstrably  false  as 
^)p]ied  to  a  large  number  of  true  Salts,  the  real 
iatore  of  which  it,  as  seema  to  me,  entirely  mis- 
epresents.  It  is  somewhat  curious  that  we  should 
bd  the  Binary  Theory  maintaining  the  unity  of 
he  Hydrogen  of  Water,  and  opposed  by  the  so- 
alled  "  Unitarj',"  which  holds  tliat  Hydrogen  is 


il  leave  to  their  pnroanes  :  of  then  sdjuncU  more  hereafter. 
thw  uring  the  points  in  our  formuW  oe  actual  sjrmbolB  of 
niU  iileu,  we  ihall  give  to  them  on  cipresaircneaB  vliich  tbe; 
not  othemise  aiuin.  I  mnj  here  ixid,  that  I  ihalJ  alwajs  put 
index  numberg,  nliicb  in  t[ie  formula  of  eom  pounds  denote  the 
mil;  of  molecules  of  an  elranent  or  of  a  cooiplei  group  tliat 
ins  in  the  compouiKU,  to  the  reader's  right  of  Ihe  elemmtary 
I  lo  which  I  hey  refer,  and  ilightlj  below  the  line  of  type  i 
Mitjloee  these  hitlers  between  braekote  when  &  complex 
numtx^reit,  the  indei  figure  belonging  to  the  whole 
Onp  within  the  brackets  at  the  right  of  which  it  ainiids.  When 
le  index  figure  a  placed  before  a  group,  it  s\-ill  import  that  n 
rtain  proportionat  qnanlity  of  the  julwianoo  BjmboliaKl  is 
laken  of  ■«  a  free  bodf,  not  a«  part  of  a  compound.  Thus  in 
,0j  there  are  throe  molecules  of  Oijgen,  in  E :  0  i  (SOJ.  tharo 
e  two  molecules  of  S,0„  but  2  (SO^  will  denote  that  two  pro- 
FttiomUs  of  SO,  are  »cpBrat«l. 
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binary^  Water  being  taken  aB  the  proto^fpd*'  4{ 
poond  hy  the  advocates  of  each:  ancli  wm 
vagaries  of  hmgnage. 

*  By  the  tetm  pnMjfp€  I  mem  to  destgnato  tbe 
form  of  tny  land  of  atrnotiiTC^  in  iduoh  the  p^ 
may  be  lem  m  it  treie  fint  iketohed. 
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CHAPTER  I. 

OF   THE  DIFPEEENT  KINDS  OF  STYLES. 

46.  It  will  be  observed  that  I  have  spoken  of  "Complex- 
'^  complex"  Salts,  and  have  called  such  Bases  and  UJ^j^^^i 
Styles,  as  contain  more  than  one  elementary  mo-  ^*y^* 
lecule,  '^ complex,"  and  not  "compound."  I  do 
not  apply  to  all  of  these  generally  the  epithet 
*'  compound,"  because  that  word  would  imply  that 
all  these  Bases  or  Styles  actually  exist  as  distinct 
compounds,  as  isolable  bodies.  "Complex"  is  a 
more  general  term,  which  only  predicates  that  they 
are  not  simple  or  elementary.  The  term  "  a  com- 
pound body,"  it  will  be  remembered,  is  to  indicate 
a  particular  case  or  kind  of  a  complex  group  of 
molecules,  namely,  a  complex  group  that  can  be 
isolated,  so  as  to  enjoy  a  separate  existence.  Com- 
pound Styles  and  Bases  do  exist :  Cyanogen  (N,C2) 
is  such  a  Style,  distinctly  akin  in  function  to 
Oxygen  and  to  Chlorine,  and  existing  as  a  sepa- 
rate compound,  and  from  this  resemblance  it  may 
be  called  a  compound  Halogen;  Methyl  (CnHo)  is 
such  a  base,  being  an  isolable  body,  analogous 


therefore  reason  for^  this  A 
have  to  explain  in  the  seque 
Sty  lie  molecules  which  do  n 
salts,  but  require  multiple  . 
mentsj    I  propose  to  consic 
as  we  meet  them,  confining 
main  to  the  Styles  and  Basei 
speaking  then  of  Bases  and 
rally,  unless  the  contrary  is  e 
fer  to  such  as  occur  in  Single 
shall  usually  designate  by  the 
Hydrostyiea      47,  But  wc  cauuot  fairly  dia 

mostoon-  •^ 

JSiSScwi^'   Styles  of  Salts  according  to 
t»on-  and  treat  them  separately,  witl 

Stylobases  which  they  form ;  j 
est  number  of  them  are  not  k 
free  state.  We  must  then  co 
bined  either  with  some  abstr 
may  represent  by  a  general  sj 
actual  Base^  with  which  the^ 


/»/>»««' 
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^•neral  rehicle  of  all  Styles  far  bringing  them  into 
L::Liou  irith  other  Basps.  Standing  too  by  itself  as 
iJie  only  Base  among  the  class  of  "  Zo<^n9,"*  it 
:?  [yfHliarly  adapted  for  tills  special  service,  Tu 
liaieifying  the  Salts  according  to  their  Styles,  or, 
iiLore  caureniently,  the  Hydroatyles,  we  shall  be 
I  rsctically  claaaifj'ing  the  Styles  themselves. 

48.  Onr  tcnn  Hydrostyle,  as  limited  by  our  h'^^* 
licfinitioii,  is  BUf&cicntly  comprehensive,  iiotvrith- 
''anding  its  exclusion  of  a  great  number  of  bodies 
lutherto  called  with  them  by  the  common  term  of 
Acids.  The  class  of  Hydrostyles,  as  thus  ascer- 
i^ed,  may  be  couvenieutly  divided,  for  the  pur- 
{•^w  of  examination,  into  groups  corresixinding  to 
vrtoio  groups  into  widch  the  Salts  may  be  di- 
rided,  according  to  the  conBtitutioual  cliaracters 
uf  U»c  Illative  or  Stylic  members  of  the  several 


40.  These  groups  are  three  :— 


50.  lat,  Hydrostyles,  whose  Styles  being  simple  im,  witb 
L>r  comiilei,  are  known  separate  Irom  any  Base  as  biom 

,  ....  '  ttmnU. 

-iQgIc  cuatcnt  bodies. 

'  Ibn  I  iniul  explain,  Ibmt  b;  the  term  "Zoogeui"  I  mean 
■.'J  Anv  riattants  Ofdrogni,  Nitrogen,  Carbon,  whit^b  I  take 
1  '  BonWUnlf  onr  of  tlir  thr(«  nukin  cUase*  of  the  kingdom  of  elo- 
-:-nla ;  itw  niov  Ilklogma.  se  b«foni  de&wd  (see  1 29,  p.  21),  cun- 
'itnttn^Bawoadclui:  tbothinlixnudatsoraUtheotbcFGlcrocau, 
-t^te'tW  liUf  of  MWaIs, or " G«)|[eo»."  I  tale  tie  word  "Zoo- 
■=•"  Id  duDotp  tlw  izliicf  funi'tiim  of  H,  N,  and  C,  in  building 
.1'  •O  Dr^aBunu  IIibI  Iibth  UTu  ((<^)  ;  bj  tbe  vord  "Ocogen"  I 
.  -qU  iMlkBtd  that  il  a  to  tbe  mctali  that  the  Mlidity  of  tlic 
mlfc  (ff)  1>  due.    The  Ilalogras  are  those  elementa  wUeh  form 


k 
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me  II  ^vinca.  x  'iv-  ineif  a  Scrle.  and  cmIi  i 
Tmca.  nanr  :aair  m  miii  in  iii  wiifle  br  joint  leiuuc 
-mil  ±  Base  diey  wiDl  aiggt&er  aeain  ixm  a  Si 
^□niamiii^  due  ^irrgmnl  Scyie. 

JjL  -InL  Hydcoacyjes.  wboR  Scfies  beii^  con 
liex.  lie  ti»ffjiii»y  tbemaebna  knowiL  aepante  ficQ 
1  Baiae.  hitt  can.  be  i&vided.  nus  sociL  safameiiiba 
3»  diac  me  jt  t&em  bdw  by  ifiwtf  a  Style,  the; 
ly  juinr  reomuiL  witb.  a  Boae.  will  again  prodooe 
5-dic  :!Giixiuiim^  die  ^ti^^^I  Style. 

JO.  Tj  die  MC  rf  r&eae  zroops  belong,  c 
^rouj^e.  1*1  dicse  JLciiis  vbo«e  Styles  are  elements 
^ucii  j:^  ^luTiicir  or  Hydrochloric  Acid  (H:G 
mil  Soifireniiri  Htoiqcoi-  or  HTdroenlfbric  Adu 
H :  S  .  izii  ;iI:so  sQch  bodies  as  HTdrocvanic  Adi 
H:X.C.  or  H:Cy  .  in  wbicb  the  complex  Hak 
*eii,  in  diis  instance  Cyanogen  .X,C2  or  Cy),  re 
ambles  an  element  in  its  ordinanr  behavioor. 

54.  To  the  second  group  belong  the  Hydro 
styiesj  called  Sulfuric  :^H:0;S,05),  true  Carbonii 
H:0;C,Oi,  Citric  (H:0;X,05),  true  Silidi 
(HiOjSijOj  , true Sulf- Arsenic ^H:S;As,S-),Fluo 
Boric  (H:F;Bo,F3),Ferro-Cyanic  (Ho-.Cy.^FejCy] 
Acids,  and  a  host  of  others.  Of  none  of  these  is 
the  Stylic  member  known  as  a  separate  body ;  but 
that  part  of  each  of  these  examples,  which  is  indi- 
cated in  the  formulae  by  the  symbols  on  the  right 
hand  of  the  semicolon,  is  known  as  an  isolable  com- 
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It  will  be  obsen-ed  that  tlie  rest  of  the 
B  member  in  each  cose  coagists  of  an  clemea- 
f  bodj,  or  of  one  which  resembles  an  element 
ib  behanoar.  Thus  the  two  submembers  into 
idi  the  stylic  member  of  each  of  these  complex 
■dmtyles  separates  itself,  when  released  from  its 
le,  are  divided  from  each  other  in  the  formulEe 
1  aemioolon.  Wc  must  return  presently  to  the 
Indention  of  this  order  of  Kydrostyles,  the 
dyns  of  which  Is  of  prime  importance  to  our 

55.  To  the  third  group  are  to  be  referred  a  i-ast  J^ 

mber  of  bodies  which  are  formed  almost  solely 

''f  processes  of  Zoogenic  chemistry,  such  as 

Howing  acids :  Oxalic  (HiOjCa.Os),  Formic 

.',f'.H,Oj},  and  infinitely  majiy  others.     Of 

ue  of  theae  b  the  stylic  member  yet  known  in 

;  separate  state;  nor  are  any  two  bodies  known 

Xi,  being  pat  together  and  unit<Ml  with  a  Base, 

Institute  3  Salt  of  these,  having  the  Style  of 

1  these  Hydrostyles.     The  semicolon  there- 

■  ■A  tlie  formulae  for  these  acids,  does  not  di- 

■-Iie  Stylic  member   into  two   submembers, 

;    may  be  separated  and  reunited  in  presence 

a  tiaae,  or  otherwise :  this  stop  is  placed  in  the 

iDuls  to  indicate  an  analogy  in  the  apparent 

HCruction  of  the  substance  to  that  of  the  Acids 

tbe  acootid  order.     In  Hydrostyles  of  this  order 

iiher  the  Stylic  member  nor  the  submembers  of 

»jMrt,  bat  only  the  Hydrostyle  itself  and  its 

D  ults,  are  known  as  Isolated  compounds ; 


•  • 
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these  bodies  are  obviously  built  upon  the  as 
plan  as  are  those  of  the  second  class,  but  the  foan 
concerned  in  the  formation  of  the  styles  are  p 
bably  in  some  cases  different.  Several  of  our  1 
drostyles  have  recently  been  transferred  by  1 
discoveries  of  M.  Grerhardt  from  this  third  on 
to  the  second,  but  there  are  still  many  of  whi 
the  construction  is  so  delicate,  that  hitherto  we  i 
unable,  by  our  coarse  methods,  to  resolve  tbi 
into  their  proximate  constituents.  If  we  distil 
their  equilibrium,  they  &11  to  pieces  under  c 
hands,  and  with  all  our  devices  and  all  our  skill 
cannot  put  them  together  again. 

ii'i'su^,-"      ^^'  ^^^  ^®  ^^^  briefly  consider,  in  turn,  i 
tfroupa.        three  groups  of  Styles  or  of  Basistyles  correspoi 
ing  thereto,  as  to  their  constitution  and  as  to  tb 
nomenclature,  general,  special,  and  anatomical. 
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Mellone. 


CHAPTER  n. 

OF  STYLES  OF  THE  PIKST  GBOUP. 

Section  I. 
Of  Single  Salts  having  Styles  of  the  First  Group, 

57.  Nothing  remains  to  be  said  respecting  the  fg^fQ^up 
constitution  of  Salts  having  styles  belonging  to  the  ^*Si?<^ 
first  group,  except  to  remind  the  reader  that  in  all  |J^*aS5*"°' 
tnie  Salts  there  is  only  a  single  molecule  of  style 
for  each  molecule  of  actual  base,  so  that  the  stylic 
members  of  the  single  Halogen  salts  of  this  group 
Me  always  single  atoms  of  Halogens.  These  styles 
we  have  defined  thus  :*  "  Such  as  being  simple  or 
complex  are  known  separate  firom  any  base  as  single 
existent  bodies."  The  only  Styles  which  we  here 
find,  besides  the  nine  elementary  Halogens,  are  the 
compound  Halc^n  Cyanogen  (Co  N  =  Cy) ,  and  per- 
haps its  still  more  curious  but  doubtful  analogue 
Mellone  (CgN^=Me);  according  to  Liebig,  this 
latter  stvlic  molecule  exists  in  the  free  condition 
and  combines  with  Bases  forming  Salts  of  the  form 
B:Me.     Its  hydrostyle  (H:Me)  is  a  strong  acid, 

•  See  §  50,  p.  39. 
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though  less  soluble  in  water  than  most  of  the  otb 
hydrostyles  of  this  order;  it  also  differs  from  the 
in  being  under  ordinary  conditions  a  solid  sol 
stance^  while  all  the  others  of  this  order  are  eitb 
gases  or  easily  volatile  liquids.*   We  may  provisux 
ally  include  this  compound  with  Cyanogen  andtl 
elementary  Halogens  imder  the  term  '' Autostyles 
as  being  bodies  which  of  themselves  (ovro^*  MJ 
have  stylic  power.    As  to  the  constitution  of  ( 
and  Me^  we  have  no  information.    The  C^  in  Cg! 
is  probably  the  doubled  molecule  of  Carbon  whii 
occurs  in  so  many  zoogenic  compounds.   The  con 
position  of  Me  is  such  that  it  may  be  represented 
Cy3;N,  that  is,  as  Ammonine  H3  N,  in  which  eve 
atom  of  Hydrogen  is  replaced  by  CgN.f     Let  i 
now  consider  the  nomenclature  of  the  Basistyles 
these  styles  of  the  first  order.    Since  they  are  eai 
composed  of  an  autostyle  combined  with  a  bas 
we  may  call  them  as  a  class  '^  Autostylobases ; 
those  of  them  whose  styles  are  halogens  we  mi 
term  ^^  Halobases."     We  have  thus — 
-"^Zl'        58.  Definition  7.  A  Halobase  is  a  Salt  having 
loL^""     Halogen  for  its  style.     We  may  indicate  the  sul 

*  PhosphoruB  is  perhaps  an  exception  from  the  Halogens 
this  point. 

t  It  must  be  stated  that  Gtirhardt  assigns  to  Mellone  a  o(k 
position  (C12H3N5,)  which  is  not  in  accordance  with  this  suppo 
tion,  but  seems  to  indicate  tliat  Mellone  is  a  trebled  Ammoni 
(H3N3),  having  six  of  its  atoms  of  II  replaced  by  Cy.  Acoordi 
to  Gerhardt,  Mellone  is  not  a  style,  for  he  represents  the  Mel 
nide  of  Potassium  as  CyjH  KjK,  that  is,  as  Mellone  which  is  i 
coiubmed  with  K,  but  which  has  two  of  its  atoms  of  H  replac 
by  K. 
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dhisioiis  of  this  class  acording  to  the  different 
species  of  Halogens  which  they  contain^  as  Sulfo- 
Waes^  f%io-bases^  Ci^/^oro-bases^  Oj^y-bases^  etc.^ 
The  ''Oxybases/^  it  will  be  observed,  are  a  very 
important  order  of  compounds.  An  Oxybase  bears 
to  the  general  idea  of  a  salt  and  to  Oxygen  a  re- 
lation jnst  the  converse  of  that  which  a  Hydro- 
•tyle  bears  to  that  idea  and  to  Hydrogen.  The 
term  Oxybase  includes  the  Alkalies,  commonly 
•o  called^  just  as  the  term  Hydrostylc  includes  the 
icids.  The  term  "Alkali"  may  be  properly  re- 
stricted, according  to  its  usual  though  undefined 
acceptation,  to  mean  such  an  oxide  of  a  base  as  is 
soluble  in  water.  In  this  limited  sense  alone  I 
shall  use  the  term  Alkali,  as  thus  denoting  the  cor- 
responding "  antilogue,"t  or  opposite  analogue,  of 
an  acid.:^    The  term  alkaloid  is  often  used  without 

•  On  the  same  plan  wo  may  construct  general  terms  for  the 
Salts  or  Basistyles  of  the  different  bases.  Thus  as  we  have  called 
those  haying  Hydrogen  for  their  base  Hydrostyles  (see  §  41, 
p.  29),  we  may  use  the  words  Kalistyles,  Sodistyles,  Ferristyles, 
Aigentistyles,  etc.,  for  the  Salts  having  Potassium,  Sodium,  Iron, 
Sflyer,  etc.,  for  their  bases.  Again,  since  some  molecules  which 
■re  basic  also  fill  other  positions  in  Salts,  we  may  require  a  more 
general  term  to  express  Salts  involving  such  molecules  either  as 
bases  or  in  any  other  position.  Thus  we  shall  have  FerrihaleSy 
way  Salts  containing  Iron  as  an  important  constituent ;  Stanni- 
hales.  Salts  containing  Tin;    Kakodylohales,   those  containing 

Kakodyle. 

f  I  shall  use  the  term  "  antilogue"  to  express  a  tiling  analogous 
h  an  opposite  sense  to  another,  and  "  antilogy"  to  signify  analogy 
iQ  contrariety. 

J  See  note  to  §  107,  p.  86. 
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any  precise  signification,  as  vaguely  indeed  as  th| 
words  "acid"  and  "base"  have  been  applied,  bd 
denoting  "  something  like  an  Alkali."  This  notiai 
of  likeness  gives  considerable  margin  for  variety  i^ 
acceptation,  according  to  the  direction  in  which  ^ 
likeness  is  recognized.  A  body,  for  example,  mi] 
resemble  an  Alkali,  either  in  being  soluble  in  wafti 
or  in  containing  oxygen,  or  in  depending  for  ik 
chief  qualities  on  the  basicity  of  some  body  whid 
it  either  contains  or  helps  to  constitute.  The  wcwj 
Alkaloid  has  been  so  loosely  applied  in  the  last  tuf 
of  these  senses  that  it  has  no  claim  to  be  devoid 
to  either ;  and,  in  the  system  of  nomenclature  whid 
I  have  to  propose,  bodies  enjoying  both  of  thea 
resemblances  to  an  alkali  will  be  provided  several!] 
witli  more  definite  names.  I  shall  then,  findin( 
this  word  "  alkaloid "  without  a  fixed  occupation 
assign  to  it  the  service  of  denoting  any  halobaa 
which  is  soluble  in  water. 
Nomenda-  59,  \Vc  havc  uow  to  cousidcr  thc  specific  namo 
bases  (ode    Qf  the  scvcral  Halobases.     Under  the  prevailim 

tenmnal).  ^  * 

nomenclature  their  names  are  compounded  of  i 
word  terminating  in  ide  formed  from  the  nam 
of  their  halogen,  prefixed  to  the  name  of  their  baai 
in  thc  genitive  case,  thus,  Fe:0,  Oxide  of  Iron 
Na:Cl,  Chloride  of  Sodium.  But  to  certain  of  ibi 
Oxvbases  a  name  of  a  different  and  much  mon 
convenient  form  is  given ;  tlius  we  have  KO,  Po 
tassa;  Ba:0,  Baryta;  Mg:0,  Magnesia,  etc.  No^ 
the  vowel  termination  a  happens  by  its  priority 
in  thc  alphabet  to  be  suggestive  of  unity,  and  so 
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&ct  that  in  each  of  t 
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i;  compounds  thus 
e  equivalent  of  Halogen  ;* 
ttu>  uninteDtional  coincidence  of  fashion  vrith  a 
wuomt  nsefii]  principle  in  nomenclature  is  very  con- 
vetuent.     From  these  two  methods  of  noiucncla- 
ture  1  would  derive  another,  combining  the  arlvan- 
ta^cfl  of  both.    Taking  the  hrcvity  and  the  terminal 
Vowel  of  the  one  set  of  names,  and  the  characteristic 
d  of  the  fioa]  srilahte  of  the  others,  1   would  rc- 
^nrv  each  name  into  a  single  word  involriiig  Iwth 
name  of  the  Base  and  that  of  the  Halogen  ;  I 
iilil  ttrminate  the  word  with  "ad,"  or,  according 
- .  ihc  Eughsh  orthography,  with  "ade,"  whereof 
the  d  will  indicate,  in  couformtty  with  common 
oaajEe,  thai  the  styles  of  the  compounds  arc  anto- 
■r^'le*,  while  the  a  denotes  that  there  is  but  one 
m  of  such  style  present-    Thus  the  salts  of  each 
._  :he  halogens  may  be  denoted  collectively  by  the 
terms  "Osades,"   "Fluorades,"  "Chlo- 
■'  SoUadcs,"  etc.  etc.  We  may  of  course  re- 
ft gmitivc  particle  "of"  to  connect  the  name 
■  style  witli  that  of  the  base  in  the  specific  name 
1  salt;  thus  Pe:0,  Oxade  of  Iron;  Na:CI, 
!  of  Sodium;    Ag:Cy,  Cyade    of   Silver; 
^  Mdlonaile  of  Potassium,  etc. ;  but  it  woidd 
c  convenient  in  most  cases  to  compress  our 


*  Ha  i>  Uir  a«  with  all  the  uompouiulR  to  whirl)  unni«  n[ 
>  fens  Hv  gitai,  nrppt  Si,0„  to  which  LndeHi,  (-onluning 
■w*»em»  iif  O,  the  luune  Silicia  la  not  oft«i  applied  bj  rhf- 
-•>  1  liuU  atat«  licrvnfler  why  I  consider  Alumina,  conunonlj 
114  ^0)>  ■■  <u't  ■"  ct«^ii>n  to  this  utiprvmL-ditHted  rule. 
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terms  into  single  words  j  thus,  for  the  ^ledies  h 
cited,  Ferr-osade,  Sodi-clilorade,  Ar^nti-t^ad 
Kali-nicllouade,  it  would  still  be  permissible  1 
drop  the  uarae  of  the  style  Oxygen  and  the  rf  0 
de,  and  retain  the  vowel  termination  a  in  tlie  caa 
of  the  Alkalis  or  of  oxadcs  of  the  stiunger  baacs 
60.  Wc  may  thus  also,  when  speaking  of  wsti 
in  any  capacity  in  whirh  it  acts  by  virtue  of  its  u 
line  nature,  apply  to  it  the  term  "  Hydra," 
a.  61 .  On  the  plan  just  stated  we  mny  take  the  6 
lowing  terms  as  more  general  expressions.  Tlu 
nil  the  Salts  of  the  autostyles  will  be  Autastyladct 
thus  "  llnlatlc"  and  "Basalade"  may  be  used  t 
syiioiiyiuoiiK  witli  "  Halobuse,"  for  any  salt  havit^ 
single  nudccule  of  Halogen  for  its  style.  "  Hydi* 
lade"  may  ileimte  any  such  compound  hating  bydio 
jCrn  for  its  base ;  si>  Kalalade,  Ferralade  would  met 
any  hali^-n  salt  of  Potassium  or  of  Iron.  Nm 
tlierc  is  no  reason  why  the  compounds  of  Hydro 
gen  should  receive  names  of  a  form  different  £ 
those  of  the  other  bases ;  thus  to  the  hydros^e^ 
or  acids  haviug  autostylic  styles,  we  may  pve  tl 
general  term  "  Hydrautostyle."  Hydralademaydi 
note  any  such  compound  having  a  single  molecnll 
of  a  halogen  for  its  style.  For  the  several  by 
drostylcs  of  Fl.,  CI.,  S.,  Cy.,  we  should  have  thtf 
specific  names  Hydro -fluoradc,  Ilydro-ehlonule^l 
Hydro-sulfade,  Hydro-cyadc.  There  is  no  n 
for  or  advantage  in  repeating  in  the  name  of  e 
species  that  of  the  class  to  which  it  belongs : 
do  not  consider  it  utcessarj'  to  call  K;0;H:0  a 
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Na:0;  H:0  Potassic  alkali  and  Sodic  alkali;  still 
lees  should  we  think  of  calling  them  Oxy-potassic 
and  Oxy-sodic  alkali ;  Potassa  and  Soda  are  suffi- 
Gient.  And  in  the  case  of  these  acids  the  prefix 
"hydro''  will  most  efficiently  denote  their  nature^ 
namely,  that  they  arc  hydrostyles :  custom  how- 
efer  has  in  nomenclature  separated  them  entirely 
from  their  similars,  bestowing  on  them  peculiar 
two-worded  names  consisting  of  the  term  "  acid/' 
with  a  specific  epithet.  Some  chemists  who  include 
under  the  general  term  ''  acids ''  both  the  diflTerent 
classes  of  bodies  which  we  have  above  separated, 
namely,  those  which  contain  basic  Hydrogen  and 
those  which  contain  no  base,  yet,  by  way  of  mark- 
ing between  them  the  distinction  which  they  not- 
withstanding recognize,  give  the  term  Hydracids  to 
the  former  class ;  and  some  authors  apply  this  term 
more  expressly  to  the  members  of  our  first  order 
within  this  class  of  hydrostyles ;  but,  by  a  curious 
aberration  of  method,  they  all  avoid  applying  to 
the  species  this  generic  term  "hydracid,"  which 
they  give  to  the  group,  and  here  use  the  term  acid 
instead  of  it:  thus  for  Muriatic  acid,  H:C1,  we 
have  now  the  name  Hydrochloric  acid;  for  Siil- 
furetted  Hydrogen,  H:S,  Hydrosulfuric  acid ;  for 
Prussic  acid,  H:Cy,  Hydrocyanic  acid.  According 
to  all  ordinary  and  logical  rules  of  nomenclature 
in  Natural  History,  the  name  of  a  species,  if  it  is 
to  be  two- worded  at  all,  ought  to  consist  of  the 
generic  or  at  least  of  the  classical  name,  with  a  tri- 
vial or  specific  name  appended.     Thus  the  names 

D 
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of  these  bodies^  under  the  Hydracid  terminok 
ought  certainly  to  be  Chloric  Hydracid^  Sulfii 
Hydracid,  and  Cyanic  Hydracid. 
wuiThc  ^^-  I^  however  we  adopt,  as  I  think  we  oii| 
jiuCf  ^^^  name  acid  for  these  compounds  of  basic  I 
r^ln!^^'  drogen  with  a  Halogen,  and  restrict  it  to  soci 
[^lo^i^  them  as  are  soluble  in  water,  the  term  Hydn 
becomes  superfluous.  Now  it  happens  that  all  \ 
Hydrostyles  of  this  first  order  are  included  un 
the  term  "acid,"  with  the  restricted  sense  wSi 
we  have  assigned  to  it;  all  of  them  being  hm 
or  less  soluble  in  water ;  so  that  if  we  admit  1 
adjective  and  substantive  form  of  name,  we  n 
retain  the  term  acid  in  this  application ;  and  if 
use  the  term  acid  at  all,  we  are  almost  compel 
to  give  to  these  species  respectively  the  simj 
names  Cliloric  acid,  Sulfuric,  or,  better,  for  a  r 
son  which  will  hereafter  appear,  Sulfic  acid,  3 
Cyanic  acid.  We  have,  with  this  use  of  the  te 
acid,  no  necessity  for  the  suggestion  of  Hydroj 
in  the  appellation  either  of  class  or  of  species, 
its  presence  is  implied,  according  to  our  detiniti 
by  the  terra  acid.  Chemists  will  object  very  stron 
to  call  the  three  acids  which  I  have  instanced 
these  simple  names,  because  they  will  prefer  to 
tain  them  for  compoimds  to  which  they  are  air© 
applied ;  but  I  am  sure  that  every  naturalist  ^ 
allow  that  the  simpler  object  ought  to  liave 
simpler  name,  and  the  more  complex  compoimd 
longer  appellation.  On  the  ground  of  conforn 
to  nature,  I  ask,  Which  substances  are  tlic  m 


VmiS   OP  TBK    nRBT   OBOVF. 


51 


I  to  the  simpler  names,  those  tliat  are  re- 
Led  respectively  by  HrCl,— HrS— lltCy,— 
!  of  which  Ihe  formulsc  H:OiCI, 00000, 
t{O;S,000,— H:0;Cy,0  are  the  aymbols? 
!  can  be  but  one  answer  from  any  unpreju- 
I  penon.  And  this  is  the  more  certain  when 
|COU3)dcred  that  the  complicated  compounds 
I  at  present  are  favourc<l  nith  the  tihorter 
a  arc  quite  as  well  qualified  as  are  the  simpler 
f  lor  the  very  titles  which  are  bestowed  on  these 
,  since  the  former  also  contain  Hydrogen  in 
y  Ihe  same  position  as  do  these.  The  simpler 
1,  if  appropriated  to  the  simpler  acids  of  the 
first  order,  exactly  express  their  composition  to  any 
who  reiQembers  our  restricted  definition  of  an 
.  LiL*  New  names  would  of  course  be  required 
tur  the  raany-moleculed  bodies,  which  would  be  de- 
prived of  their  names  if  these  terms  were  appro- 
1  to  the  hydr-autostyles ;  nothing  is  more 
a  to  construct  for  them  worde  which  shall 
Hy  express  their  composition.  We  shall  soon 
1  to  this  point  again,  when  we  proceed  pre- 
f  to  the  next  step  in  onr  analysis  of  Salts,— 
sidcratioD  of  the  second  group  of  Hydro- 


Sectiox  II. 
ffmitipU  Salh  having  Styles  nf  the  First  Group. 

:  There  arc  many  multiple  salts  whose  mem-  rbmui-  for 
IbaTe  Btyles  belonging  to  this  group.     It  br.hi». 
•  8w  S  23,  i>.  IG. 
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desirable  that  we  should  have  precise  modes  of  «««-. 
presenting  these  salts  by  formulae,  and  of  namiw 
them  so  that  we  may  not  confomid  them  with  com^ 
pounds  of  other  kinds.    We  have  already  fixed  tht: 
meaning  which  we  shall  attach  to  the  terms  Mul- 
tiple Salt  or  Polyhale^  and  Double  Salt  or  DipIo-| 
hale^  the  latter  being  a  particular  case  indudei 
under  the  former  general  expression.''^    In  futon 
stages  of  our  discussion  we  shall  find  that  a  consip 
derable  degree  of  interest  is  attached  to  certaia 
compounds  of   this  kind^   especially   to    certain, 
double  salts ;  it  will  be  well  therefore  if  we  obtam 
at  once  as  distinct  a  notion  as  possible  of  the  na^ 
ture  of  such  systems. 
Multiple  64.  As  to  the  mode  in  which,  or  the  kind  of  force 

mahfr  ofTiko  by  which,  the  saline  molecules  are  held  together, 
witVits        we  have  at  present  no  information ;  we  know  how- 

eonntituents.  ,  ,     _  .      .-i 

ever  that  these  component  monohales  arc  smmar 
to  each  other  in  constitution  when  existing  in  the 
separate  state,  and  we  do  not  know  that  the  pre- 
viously established  bipolar  arrangement  of  any  of 
them  is  disturbed  by  their  union  in  the  multiple 
salt ;  so  that  the  simplest  notion  we  can  entertain 
of  the  Idea  of  a  multiple  salt  will  be  that  of  a 
faggot  or  bundle  of  bipolar  molecules  tied  together 
in  positions  parallel  to  the  direction  of  the  force 
by  which  each  is  constituted,  and  having  their  si- 
milar poles  towards  the  same  part.  Thus,  if  we 
compare  a  single  salt  to  a  ferromagnetic  bar,  a  mul- 
ti])le  salt  will  be  likened  to  a  number  of  such  bars 

*  Soo  §  20,  p.  14. 
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ide  hj  side  with  the  similar  ends  in  the  same 
According  to  this  idea  the  multiple  salt 
mjoy  the  same  bipolar  nature  that  belongs  to 
"  its  constituents,  and,  like  them,  may  be 
:  to  the  voltaic  analysis,  yielding  iu  such 
9  bases  at  the  cathode  and  all  its  styles  at 
But  it  is  jxissiblc  that  the  voltaic  at- 
neut  which  holds  the  several  styles  and  bases 
ifacr  iu  the  single  salts  may  be,  in  some  cases, 
ificd  by  the  forces  which  unite  them  into  inul- 
fc  salts,  90  that  the  analysis  of  the  pile  will  uo 
r  separate  them  iu  the  usual  manner. 

In  representing,  then,  multiple  salts  by  for-  Mod«irf 
>,  it  will  be  most  natural  to  place  the  symbols  mumpic 
i  component  single  salts  symmetrically  with 
t  to  each  other,  unless  we  have  special  reason 
jupposing  that  the  parts  which  they  severally 
1  the  compound  are  not  precisely  the  same.* 
*  must  not  lose  sight  of  the  cardinal  fact  of 
oltaic  bipolarity  of  each  of  them,  according  to 
li  there  is  a  central  piiint  in  each  about  which 
Imnccd,  not  as  to  the  number  or  weight  of 
a  oil  each  side  thereof,  but  as  to  the  direc- 
r  tbcir  attachments.  This  point  in  a  single 
ive  proposed  to  represent  by  a  colon,  thus, 
;  simplest  and  most  logical  mode  then 
ting  a  multiple  salt  will  be  to  write  down 
1  component  siDgle  salts  one  beneath  the 
'cT,  with  the  central  or  neutral  point  of  each 

•  Wt  'ball  biralW  nuvt  wilh  rases  in  nliicli  thttv  i^  reiuoa 
-Tp*"-  that  ibe  Iwo  ulinp  lacmben  of  certain  diplohiJi')  an,- 
"  il  with  em-li  uCkiur. 
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euctlr  under  diat  of  the  ak  next  above  it;*— ja 
as  in  prepazing  azidimedcal  qnantitiea  for  addilid 
ve  {daoe  the  decimal  points  of  all  the  nnmbeni 
a  Tertical  mhiinn ;  ao  that,  as  we  have  a  neota 
point  in  eadi  single  salt^  so  we  should  have  a  nfll 
tral  line  or  axis  in  the  mnlti^  salt.  Such  an  m 
rangement  inTolres  the  smallest  amount  of  aasiuq 
tion  that  can  be  made  as  to  the  potential  positici 
of  the  sereral  members  with  respect  to  each  odu 
in  the  actual  salt.  Further,  we  may,  of  conn 
without  asserting  anjthing  positive  as  to  their  n 
lative  powers  in  the  compound,  follow  some  rule  l 
to  the  order  of  their  superposition  in  the  column 
thus  we  mav  verv  naturallv  write  down  first  thoi 
$iugle  salts  whose  members  we  believe  to  be  unite 
by  the  strongest  attachment,  and  below  them,  i 
succes^on^  those  salts  whose  constituents  seem  t 
Ix?  less  enersretic ;  and  on  the  principle  of  repH 
sentiug  all  uniting  forces,  in  our  pictures  of  coni 
pounds,  bv  definite  marks,  each  monohale  may  li 
separated  from  its  neighbours  by  horizontal  lim 
ilrawu  between  them.  Further,  at  the  same  tim 
to  simplify  the  notation  and  more  strongly  to  indi 
eate  the  imion,  we  may  draw  a  line  down  throug 
all  tlie  mesial  colons,  leaving  a  point  at  top  an 
another  at  bottom,  to  remind  us  of  the  polarity 
tliis  line  may  be  taken  to  represent  the  resultai) 
of  the  forces  wliich  may  be  supposed  to  act  throug: 

*  We  shall  hereafter  have  oceasion  to  discuss  certain  doubi 
salts  in  which  there  may  be  reason  for  varying  this  form,  an 
not  plaeinij  the  bases  exactly  under  each  other. 
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the  Bases  and  the  Styles  respectively  on  opposite 
■Ues  of  the  neutral  axis^  and  by  which  the  several 
■dta  are  held  together;  it  may  be  called  the  ^^cou- 
flmg  axis/'  So  then  a  double  salt  will  be  indicated 

by  a  single  cross^  thus     [      ,,  the  cross  being  re- 
petted  for  multiple  salts  of  higher  degree^  thus — 

B-Ha 


K 


Ha' 


K-.Ha" 
According  to  this  method  we  should  arrange  the 
formula  of  the  '^  Double  Chloride  of  Sodium  and 

-|— ,  and  the  "  Hydrated  Oxide  of 


Silver 


as 


AglCT 
CutO 


Copper"  as  ^1^.     When  one  of  the  component 

Single  Salts  is  repeated  in  the  system,  being  pre- 
sent in  more  than  one  equivalent,  this  may  be 
denoted  by  an  index  number,  thus — 

K-Br  K-Cl 


Mg 


Br 


Oh 


CI), 


(H.O)e  (H.0),5 

This  mode  of  formulizing  the  polyhales  has  been 
abeady  referred  to;*  it  is  that  which  I  shall  al- 
wmvs  use. 
66.  As  we  represent  a  Monohale  by  the  diagram-  5Ji7,';|,J|^j;^i^'^^ 

l^ipl-hiili-ji. 


matic  symbol  — i — ,  so  we  may  represent  a  Diplo- 
hsle  by  the  figure     -|     ,  a  Triplohale  or  treble  Salt 


etc. 


by      I     ,  and  so  on.     It  is  important  to  obscr\^e, 

•  See  note  to  §  33,  p.  23. 
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that  in  a  Multiple  Salt  either  the  Bases  or  tif 
Styles  of  the  several  component  molecules  may  hf 
the  same  or  difiPerent  respectively :   even  all  dbf 
Bases  and  all  the  Styles  may  be  different.   '  Attend 
tion  however  is  most  commonly  directed  to  tho« 
polyhales  in  which  only  the  Bases  are  difierorf 
from  each  other ;  and  there  is  even  a  tendency  to 
consider  a  multiple  Salt^  whose  members  have  dif* 
ferent  Styles^  a  strange  compound^  except  when  the 
O.  of  Water  is  the  varying  Style.    It  is  considered 
quite  normal  that  water  should  occur  in  company 
with  the  Salts  of  other  Styles ;  but  there  is  in  na- 
ture no  real  exception  here  in  favour  of  the  halo- 
base.     I  have  abx)ady  cited  instances  of  the  better- 
known  class  of  polyhales,  in  which  the  Bases  are 
different ;  the  following  arc  examples  of  such  com- 
pounds having  the  Styles  diverse : — 

PbLCl         HgiS  (Ag|Br).        -^i-^ 


PblF  Hg'll  (AglCl), 


moncla- 

L'  of  Mo- 


(hTo), 

A  greater  number  of  polyhales  thus  varied  are  to 
be  found  among  Salts  having  complex  styles :  we 
shall  hereafter  encounter  a  few  such  compoirnds. 
67.  In  constructing  names  for  the  polyhales 
yhaio*°to  having  styles  belonging  to  this  group,  we  should 
respond,  adhcrc  to  the  same  form  which  is  adopted  for  the 
corresponding  Single  Salts:  thus  we  should  re- 
tain tlie  characteristic  d  of  the  final  svUable.  When 
either  the  Bases  or  the  Styles  of  all  the  monohales 
of  which  the  system  is  composed  arc  the  same,  the 
name  of  the  multiple  Salt  may  be  tolerably  short, 
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1  of  all  tbe  Bases  being  introduced  into 
wed  (ly  that  of  the  common  Style,  with  the 
ropriate  termination;  but  the  unit  letter  a 
A  be  dropped  from  the  terminal  syllable.  The 
lee  of  tlte  multiplicity  of  the  Salt  may  be  con- 
ieiitly  expressed  by  varj-ing  this  part  of  the 
ue  :    thus  we  may   introduce  into  it  a  vowel 

ii  ^Iiall  express  the  number  of  molecules  of 
;iiid  c»usequently  of  Single  Salt  in  the  com- 

1 :  as  a  rpprcsenta  1,  e  may  be  taken  for  2, 
T  3.  o  for  l,  «  for  5  ;  and  higher  numbers  may 
denoted  on  tbe  method  of  addition,  thus:  for 
1+5  we  put  au,  for  7=-t+3,  oi,  etc,  The 
leculea  of  water  of  crystallization  in  a  salt  may 
txptceeed  separately  as  "Hydra,"*  since  it  is 
enllj  the  members  containing  metallic  or  com- 
i   baaes  that  are  of  chief  importance.     Thus 

may  call  the  salt  \ — \—~,  Sodargcnti-chlorede: 

— ,   Plumbi-fluo-chlorede ;    Mg  |  Cl)„   Kali-di- 

H!U)„ 
pieiti-cldoridc ;  if  an  exact  description  of  the 
italline  Salt  be  required,  the  prefix  "dodec- 
n"  may  be  joined  to  the  latter  name.  Since 
main  purpose  here  is  tlie  anatomy  of  Single 
1ft,  we  need  not  occupy  space  with  additional 
■  of  polyhales. 


CHAPTER  UI. 

OF   STYLES   OF   THE   SECOND   GEOlU 

The  Parts  of  Styles  of  the  Second 
I  68,  It  will  be  observed  at  once  that  there 
uniformity  in  the  construction  of  all  our  Hydro- 
styles  of  the  second  group.  We  have  defined  their 
Styles  thus : — "  such  as,  being  complex,  are  nal 
known  separate  from  a  ba^e  as  single  bcHlies,  but 
may  be  divided  into  definite  submembers,  one  of 
which  is  by  itself  a  style,  and  each  of  which  may 
exist  separately,  while  by  joint  reunion  with  a  bise 
they  will  together  again  form  a  salt  containing 
the  original  style."*  The  Stylic  member  of  each 
of  the  examples  which  I  cited  from  this  group, 
in  a  former  page,t  H:O;S,0s— H:O;C,0, 
HrOjN.Oj— H:0;Si,0,— H:S;AfliSj— H:F;Bo,Fy 
is  constructed  on  the  same  type.  It  consietB  in 
every  case  of  a  Halogen  which  forms  by  itself 
one  submember,  and  of  a  second  submember 
which  contains  a  further  quantity  of  the  same 
•  Bee  5  51,  p.  M.  t  fire  §  64,  p. 


«mx8  or  TBE 


5» 


a  that  constitutes  the  first.     Further,  there 
1  marked  uoifomiity  in  a  great  number  of  cases 

'lie  'plan  of  these  second  submembers  on  the 
;,  he  sifle.  Each  such  consists  of  a  single  mole- 
i-ule  of  some  element,  which,  it  appears,  may  be 
athor  a  Zoogen,  a  Halogen,  or  a  Gcogen,  united 
■ith  a  certain  quantity  of  that  Halogen  which  re- 
cur* in  repetition,  as  it  were,  of  the  other  sub- 
tBembcr.  In  the  greatest  number  of  cases  the 
Halogen  thus  recurring  preaenta  two,  or  more 
than  two,  of  its  molecules  in  the  second  or  com- 
pfes  suhmember  of  the  stylic  side  of  the  8.111 
Then  are,  in  (act,  comparatively  few  instances, 
besides  those  of  which  the  rcniarkablc  componnd 
halogen  Cyanogen  is  a  constituent,  in  which  only 
one  molecule  of  halogen  is  found  in  this  part  uf 
Ihe  hydroMyle,  Thna  each  of  these  comples  hy- 
dractyles  consists  of  a  hydrostylc  of  the  first 
order,  with  the  addition  to  it  of  a  supplemental 
eani[)Oiiud,  which  generally  repeats  the  Ualugen 
<rf  the  former. 

69.  The  next  fact  that  strikes  us  with  respect  lo  '^[^j^, 
tbe  coostitution  of  these  hydrostyles,  is  that  the  sc-  ■^;I'„|,^ 
CDtid  Mibmember  of  each  style  is  a  system  of  mole-  pj,'^"" 
colc»  formed  on  the  plan  of  the  second  sort  of  bodies 
eDofonndeil  under  the  term  "  acids"  in  the  received 
tmnenclaturc.    Several  of  these,  in  the  instances  1 
hsTc  taken,  are  the  very  compounds  which  I  was 
OooipeUed  to  cite  as  the  commoaest  species  of  these 
in  fact  it  is  precisely  tbesf  sub- 
•  Sro  S  2^1-  p.  17. 
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members  of  our  second  order  of  hydrostyles  thi4 
have  been  thus  imdeservedly  raised  to  the  titnW 
dignity  of  adds.  It  is  with  these  very  adds,  bf 
courtesy,  that  we  have  now  to  deal,  in  discussiqg 
this  part  of  the  subject;  so  that  we  shall  deter- 
mine due  titles  for  the  second  pseudo-class  of  so^ 
called  "  acids''  at  the  same  time  that  we  dispose  d 
our  true  second  order  of  TeritaUe  hydrostyles. 
How  these        70.  Let  US  first  consider  how  these  complei 

complex  m     t       ,  «•  1 

rty]«  are  stylcs  or  thdr  basistyles  are  formed,  that  we  may 
the  suijr»t«».  get  some  hints  for  naming  their  parts.  Let  m 
take  as  an  example  the  Sulfates,  as  those  salti 
are  at  present  called,  whose  general  formula  is 
B:0;S,03.  If  ^  ^ater  (H:0)  the  metal  Potas- 
sium (K)  be  added,  the  metallic  base  acts  violently 
on  the  water,  decomposes  it,  expels  Hydrogen,  and 
forms  a  new  compound,  which  remains  in  solution 
(K:0).  If  previously  to  the  introduction  of  the 
Potassium  the  compound  called  "  Anhydrous  Sul- 
furic Acid"  (8,03)  be  added  to  the  water,  this  sub- 
stance is  vehemently  dissolved  and  the  mixture 
becomes  heated,  but  no  decomposition  ensues.  If 
now  to  this  mixed  liquid  Potassium  be  added  as 
before,  it  acts  on  it  with  greater  energy  than  it  did 
on  the  pure  water,  decomposes  it,  and  evolves  Hy- 
drogen just  as  it  did  in  the  former  case.  But  a 
new  compound  is  now  found  to  be  in  solution, 
which  is  not  K:0,  but  may  be  represented  as 
K:0;S,03.  -^^^^  ^^'^  ^o  ^0^  know  that  the  Sulfur 
of  the  compound  8,03  has  entered  into  the  new 
salt  thus  formed  in  any  such  way  as  to  have  got 
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between  the  Potassium  and  the  Oxygen^  which  we 
found  in  the  first  salt  (K:0).  We  know  that  the 
water,  after  the  accession  to  it  of  the  S^Oj,  con- 
tained the  true  add  called  the  Sulfuric  Acid,  which 
may  be  written  as  H:S,04,  but  which  it  is  more 
reasonable  to  symbolize  as  HiO^S^Oj,  for  we  do 
not  know  that  the  Sulfur  has  insinuated  itself 
into  the  water  in  any  such  way  as  to  entitle  it  to 
be  represented  as  lying  between  the  Hydrogen  and 
the  Oxygen  of  the  water.  We  know  that  it  has 
adhered  to  the  water  with  great  force,  and  we  know 
Uiat  it  lies,  with  reference  to  the  bipolar  nature  of 
the  salt,  on  the  same  side  voltaically  as  does  the 
Oxygen.  We  may  fairly  say  therefore  that  it  has 
sidhered  to  the  Oxygen  of  the  water :  we  cannot  say 
dther  more  or  less  than  this  as  respects  the  com- 
position of  the  acid  thus  formed.  We  are  entitled 
therefore,  and  boimd,  I  think,  if  we  write  water 
H:0,  to  write  this  acid  as  H:0;S,03,  the  punc- 
tuation of  comrse  being  matter  of  taste ;  and  since 
the  Potassium  takes  the  place  of  Hydrogen  in  form- 
ing the  salt,  we  must  write  this  substance  down, 
not  as  K:SO^,  but  as  K:0;S,03. 

71.  This  may  be  taken  as  a  typical  instance  of  fr*^*['''°* 
the  mode  of  formation  of  hydrostyles  of  tliis  se-  JlJ^^^uict^ 
cond  order  and  of  the  other  corresponding  salts.  «f»ty^^ 
The  subordinate  phenomena  of  the  process  in  diffe- 
rent cases  will  differ  considerably  according  to  the 
nature  of  the  adjunct  or  adhering  submember  of 
the  style  in  each  species.     These  variations  may 
depend  on  differences  of  solubility  of  the  com- 
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pounds  conccnicd.  The  formation  of  the  SnI&ll 
of  Potassium  which  I  selected  for  illustration 
more  simple  in  description  than  that  of  most  otben, 
by  reason  of  the  stability  and  solubility  in  water 
of  every  compound  which  has  to  be  mentioned. 
The  veiy  different  degrees  of  enci^  with  wWdi 
the  adjunct  adheres  to  the  primary  hydrostyle  ii 
one  principal  source  of  variety  in  the  detail  of  the 
process.  The  variation  iji  the  enei^  of  this  force 
of  adhesion  extends  from  a  maximum  at  which  we 
cannot  directly  separate  the  adjunct  from  the  ori- 
ginal simple  hydrostyle  when  once  united  to  it, 
through  luuncrous  intermediate  steps  of  iiiteronty, 
dowu  to  a  minimum  at  which  the  two  bodies  will 
not  unite  at  all,  tliough  they  will  co-operate  to- 
gether in  the  formation  of  complex  salts  with  otber 
Bases.  In  these  latter  cases,  though  the  adjunct 
will  not  adhere  to  the  simple  hydrostyle,  it  will 
adhere  of  course  to  the  corresponding  salt  of  some 
other  Base  with  the  same  simple  style,  though  pa- 
haps  not  to  all.  This  peculiar  secondary  attach- 
ment seems  to  be  compounded  of  two  forces,  one 
of  which  resides  in  the  adjunct,  and  determinea 
the  general  latitude  of  its  combining  tendencies, 
while  the  other  is  derived  from  the  Base,  the  en- 
ergy of  which  we  must  suppose  polarizes  the  Ha- 
logen of  the  simple  salt  by  a  kind  of  induction, 
and  enables  it  to  associate  to  itself  the  supple- 
mental molecides.  Thus  the  adjunct  C,Oj  (vul- 
garly called  "  Carbonic  acid ")  will  not  combine 
St  all  with  oside  of  Tin  (Sn;0)j   it  adheres  to 
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water  (11  -.O)  with  bo  Bttle  force,  that  a  slight  ele\a- 
ti  of  temperatnre  will  exj^el  it.  From  oxide  of 
■Lc  tZn:0)  a  heat  below  redness  will  iletach  it;  a 
^  red  heat  and  the  aid  of  steam  is  uccessary  to 
.nl«r  it  from  Lime  (Ca:0) ;  no  heat,  nor  any 
ree  that  we  caii  apply  to  the  compoiind,  except 
Li'  su]ienor  chemical  attachment  of  some  other 
■!<iT,  such  for  e^ianiple  as  S.O^  will  suffice  to  dis- 
•ige  it  bom  Potassa  (K:0). 

r2.  Again,  Pentasulfide  of  Araenic  (AsSj)  is^^^^ 
;j>t  known  to  combine  with  snlfiiretted  Hydrogen  hj-drotijiw 
-^alfaric  acid  or  Uydrosulfadc,  as  I  would  call  it) ; 
■  11  the  action  of  these  two  bodies  together  in  ap- 
I  ropriate  ctrcnmstanccB  on  Potasdnm  produces  a 
>'U3iiunm4;  complei  salt,  the  "Sulfaraeniate"  of 
.'iitMBiom  (K:S;AsSj).  In  this  instance  the  agent 
r  the  ootnbination  (H:S;A3S.)  is  hypothetical  as  a 
"jmpoand:  bat  potentially,  as  a  complex  hydrostyle, 
LI  ibc  grneral  sense  above  assigned  to  the  word 
-:rapilex,*it  hasaptaceinourEjstem.  The  metallic 
•iJtJi  which  correspond  to  it,  a.nd  which  we  know, 
n:  cTuJcntly  built  u^nn  the  same  model  as  those 
■hen  whose  co-ordinate  bydrostyles  can  be  made 
.uJ  kept.  It  appears  that  the  motc<;alc  AsS^  and 
MMoe  othent  of  analogous  construction,  ispccially 
one  which  contain  Sulfur  unitedto  one  or  other  ofa 
ttrtain  few  metals,  have  a  tendencj'  to  attach  them- 
arlreB  to  the  hydrostyle  H ;  O  iu  preference  to  H  S ; 
tbns  in  (act  the  compies  hydrostyle  which  we  find 
gthismolccoleis  H:0;Ab,Ss.  Fromlhi» 
"  aor  g  18,  p.  20. 
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compound  the  other  salts  are  formed  by  displ 
ment  of  H:0  by  the  sulfide  of  a  base  (a  si 
This  is  an  exception  to  the  usual  previdling 
of  the  repetition  of  the  halogen  in  these  com] 
styles, 
wbrtbfr  73.  It  must  be  remembered  in  the  case  of 
?Stfk«*  of  plex  Styles  and  Bases^  which  latter  we  shall 
cvmpooBd.  hereafter,  that  the  whole  group  of  molecules  wl 
together  form  the  Style  or  Base  is  the  yolta-n( 
or  positiye  member  of  the  salt  or  add.  We  do 
know  that  the  separate  molecules  of  the  diffierentj 
elements  of  which  each  such  member  is  made  up^^ 
or  that  any  set,  of  several  of  them,  fewer  than 
those  which  constitute  the  entire  member,  are 
volta-negative  or  positive  in  the  resulting  salt  or 
acid,  either  towards  the  opposite  member  of  the 
salt  or  towards  another  part  of  the  member  or  sub- 
member  in  which  themselves  are  placed.  We  have 
in  either  case  a  complex  molecule  more  or  less 
strongly  negative  or  positive,  but  we  have  no  infor- 
mation from  this  fact  about  the  state  of  the  com- 
ponent parts  of  the  Style  or  Base.  Nor  can  we 
draw  any  inference  from  the  position  of  these  minor 
groups,  or  elementary  molecules  in  the  salt,  as  to 
their  condition  severally  considered  vrith  respect  to 
the  voltaic  force,  cither  during  their  sojourn  in  the 
compound  or  when  in  the  free  and  isolated  state. 
Ill  most  cases  we  have  not  the  slightest  reason  for 
thinking  that  they  have  any  voltaic  or  bijKDlar  re- 
lations within  those  compounds,  but  considerable 
grounds  for  concluding  that  they  have  not. 
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4.  We  now  want  some  new  general  terms  to  hi^kl,— 

ress  these  constituent  parts  of  complex  salts,  ^vo^- 

stly^  we  want  a  more  definite  term  for  adjuncts 

ch  may  attach  themselves  to  the  halopoles  of 

s.     They  may  be  said  to  be  applied  upon  {M) 

ae  poles;  we  may  therefore  conveniently  call 

m  '^  Epipoles/'  defining  the  term  thus : — 

Tefinilian  8.  An  Epipole  is  a  molecule  which 

m  combined  with  simple  salts  converts  them 

>  complex  salts. 

'5.  The  adjuncts  or  epipoles^  which  we  are  now  Bpipoietto 

sidering^  next  require  a  special   designation.  EpittjiM. 

7  have  a  very  marked  and  definite  character^ 

te  as  distinct  as  that  of  the  hydrostyles;  and 

re  being  no  confusion  in  our  conceptions  of 

ir  nature,  there  is  no  reason  for  keeping  up  a 

fiision  in  our  names.     The  old  nomenclature 

ibled  them,  imder  the  term  "  acids,"  with  our 

drostyles  of  the  first  order,  and  with  the  "  hy- 

styles"  of  the  second  order,  which  latter  are 

ned  from  certain  of  these  adjuncts  themselves 

the  addition  of  a  hydrostyle  of  the  former  nort. 

y  were  indeed  sometimes  distinguished  from 

je,  their  own  compounds,  by  the  addition  of  the 

jctive  "anhydrous;"  but  this  merely  negative 

het,  meaning  "waterless,"  has  no  distinctive 

Luing  as  applied  to  such  bodies  as  Pt,Q2> — I^^^  ^zf 

.8  Sg,  etc.,  which  do  not  require  water  for  the 

pletion  of  their  "  acid  "  properties.   This  objec- 

holds  with  equal  force  against  the  term  "  anhy- 

e,"  which  has  been  given  to  these  bodies  by 
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some  FreDch  chemists.  It  is  only  as  applied  to  and 
bodicH  of  this  kiiiil  a»  contain  oxygeu,  aud  by  om 
biuiug  with  water  form  hydrostylcs,  that  these  tan 
express  any  important  feet.  Again,  many  cpipoll 
of  this  class,  such  as  the  adjunct  (C|,H,0,  +  H:(! 
of  Lactic  acid  (HiOjCjH^O;),  maybe  rcpicsoiitt 
as  actually  coiitaioing  water.  Finally,  troter 
seems  sometimes  to  take  the  place  of  si 
junct,  and  to  call  water  a  waterless  body 
absurd.  But  the  primary  fiinction  of  tht 
that  of  attaching  themselves  to  the  styles 
simpler  salts,  suggests  for  them  the  term 
styles."  This  term,  then,  I  shall  use  for 
having  such  chemical  "  combining  "  teadenda 
belong  to  0,0,,— S,0^— Pt.Cli,  etc.,— defining 
tlms : — 

Definition  9.   An  Epistyle  is  a  molecule  wluf 

when  in  combination  with  simple  salts  forma  Bal 

Imving  a  complex  style ;  thus  an  epistyle  is  a  pi 

ticular  case  of  an  cpiijole. 

tteiKxiUi         70.  This,  then,   is  a  particular  mode  of  ooa 

■piitrUh'      plexity  of  the  style  of  a  salt,  namely,  that  whi< 

consists  in  containing  an  epistyle.   We  may  requi 

a  term  to  designate  such  salts  as  have  tliis  sped 

complexity,  as  distinguished  from  any  other  fol 

with  which  we  may  meet;   any  such  campoui 

then,  may  lie  called  briefly  an  "  Epistylobase." 

itaiuor  Bij.      77.  We  next  wnnt  a  general  term  for  such  styl 

til^*',)i-  bnacs  as  take  up  the  epistyles,  and  so  form  ma 

iS'w^'"  salts  with  amiplex.  styles.    Now  an  ori^al  aalt 

which  aji  epipolc  attaches  itself  is  the  first ' — ''-* 
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of  the  system  lying  in  it  or  indeed  constituting 
efbre  (irpo)  this  additi<m;    I  have  therefore 
5d  it  the  Prohale  (aX?) .   And  in  a  salt  in  irfaich 
pistyk  is  attached  to  a  stylic  halogen^  the  latter 
le  primary  part  of  the  style ;  it  may  therefore 
ailed  the  Prostyle.     And  the  salt  or  stylobase 
f  to  which  an  epistyle  is^  may  be^  or  has  been 
died,  may  be  called  a  "  Prostylobase/^ 
S.  Further  let  me  add,  that  as  a  Prohale  may  JJjj[^,i;i*!^ 
!  an  epipole  on  either  of  its  poles,  so  there  arc  ^'^^JH'^^, 
i  which  may  take  an  epipole  on  both  of  their 
s.      Such  a  fundamental  basistyle,  when   so 
pleted,  may  be  said  to  lie  within  (ft/Sov)  the 
re  complex  salt ;  it  may  therefore  be  called  an 
adohale/' 

9.  We  may  define  these  terms  thus : — 
definition  10.  An  Endohale  is  a  salt  which  ban,  |?^j;;;^** 
oay  have,  an  epipole  attached  to  both  its  \i()\(m, 

0.  Definition  11.   A  Prohale  is  a  salt  which  *''"♦'*'" 
or  may  have,  an  epipole  attached  to  (me  rrf  lU 

1.  Definition  12.  A  Prostylobasc;  is  a  wilt  which  T^^' ' 
or  may  have,  an  epistyle  attached  to  \t%  ntyU 

2.  Definition  13.  A  Prostyle  'w  the  ntyU:  <ff  h  ^''^^^ 
stylobase. — It  will  be  seen  that  rinrx-  it  i*  ntAy, 
.Imost  only,  to  the  salts  of  the  HaUjjf'rn**  tfiitt 
tyles  attach  themselves,  prostylofiaM::*  '^ff-,  f/^rfw.- 

/  or  alway$  Halobase^i,     A  pr^/^tri'/f^i*^;  m  h 
icular  case  of  the  yrcjhzle. 

3.  We  may  use  the  mr/re  f[ffrif^  uirsu^  ^'  V.iA/^*  ft^!^3£jS 
s^^  to  express  the  HzLoi/Af^  *A  w*  V.fiAfA*z^,, 


T9 


zaxfipTjk  mar  or 
prrjp0At;  this  is  a 
of  the  Halopolo. 
be  an  antopole. 


*1 

becaDed  an  ''Antoij 
it  win  be  ofaKrredy  an^ 
iiiiuatvleaL    Am^ 
an  endopole  or 
pains  in  tbe  phjsolQgj; 
Evajr  propole  howcfcr  mnik 


SzGTiox  n. 

Of  Efiuifles. 

EymjUmofA     85.  Wlat  then  is  the  diemical  nature  of  thoM 
UT«r>ritjik,  pseudo-acids^  or  epistyles^  which  may  be  attached 

*  In  the  pnnctiiation  of  formuls  I  shall  alwars  use  s  saniooloii 
to  indicate  the  separation  and  connection  between  the  epipole  and 
pro|N>]c  of  complex  poles,  and  this  stop  will  nerer  hare  any  other 
minning  in  mj  formuls  for  salts. 

t  See  §  67,  p.  41. 
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We  most  make  Iliis  iuqaiiy; 

L  like  the  salts  into  which  thejr 

b  ibncs  of  constitution,  we  most 

»  to  express  the  parts  of  which 

e  quit*  dcToid  thcmselre*  of 

;  energy ;  they  are  utterly 

Flrith  true  Bases,  metallic  or  of 

When  these  adhere  to  the  Hiu 

Bs,  the  Halogens,  taking  them 

I  teaga  that  absolute  volta-nega- 

h  as  autostyles  they  enjor,  and 

idy  thns  joined  to  them. 

%  to  the  greatest  number  of  the  2|^ 

.  the  ten  entire   styles*  of'*'- 

1,  we  have  no  evidence  what- 

aits  of  which  they  are  com- 

1  to  each  other,  tliat  they  can 

I  members,  whifh  are  volta- 

)  respectively.     In  the  grcat- 

)  we  have  strong   reason   for 

)  voltaic  attachment  is  not  the 

J  constituted.     By  far  the 

ainly  cannot  be  directly  de- 

!  current.     They  are  not 

lot  tmr  ":':--■  ■'^"■_-i   rmi.ng 

nited 

.    i-:n,   U)  mulullic 
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ofaetiBgaa  which  enjoy  this  property  of  attaching 
^^n/  to  the  stylic  side  of  other  sslts,  in  addition  to 
properties  which  characterise  the  more  tjpal 
naiy  compounds.  The  Cyanide  of  lion  (Fe:< 
an  instance  of  this  doubtfol  nature.  This 
apparently  a  bipolar  compound  containing 
Iron,  yet  it  acts  as  an  a^jmict  in  iorming  a 
remarkable  series  of  compleK  saltSy  whidi 
other  peculiarities  of  constitution.  Water 
(H:0)  seems  in  some  cases  to  enter  into  comi 
tion  in  this  way  as  an  adjunct  to  the  oxides 
to  the  Sulfides  of  certain  metals;  i3xoB,  toot 
stance^  it  seems  reasonable  to  consider  the  h] 
oxide  of  Calciimi  (Ca:0;H,0)  as  a  body  analogoo) 
in  constitution  to  the  Carbonate  of  the  same  metl] 
(CaiOjC^O^)^  since  either  of  these  adjuncts  to  iii 
oxide  may  be  made  to  expel  the  other  and  to  tsita 
place  in  the  compound  in  its  stead. 
Kundanirn.  88.  But  by  Sblt  the  gTeatcT  uumbcr  of  thcsc  boditt 
moj^^tuer  consist  of  a  single  molecule  of  some  element  or  d 
clnnpCund.  a  compouud  molcculc  united  to  a  plurality  of  pni| 
pn^por-  ])ortiouals  of  a  Halogen ;  and  it  is  this  which  dia 
Halogen,  tinguishes  them  generally  firom  Salts,  and  mado 
them  as  belonging  to  a  different  type;  and  in  tb 
greatest  number  of  cases  the  body  attaches  itself  ti 
salts  which  have  for  their  style  the  same  Halogei 
as  that  which  thus  characterizes  itself.  This  seem 
to  be  the  fundamental  Idea  of  these  compounds 
The  first  part  of  the  epistyles  has  an  obvious  che 
mical  analogy  to  the  base  of  a  salt ;  indeed,  in  se 
veral  cases^  besides  those  in  which  the  epistyle  itsel 
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;  nature,  this  moleoile  is  one  nhicb  is 
wad  with   bauc   properties  in  certain  true 

molecules  constituting  the  second  part  '^^ 

arc  always  of  stylic  capacity :  in  oijifgnaofc  J 
number  of  these  bodies  that  are  at  pre- 
Halogcu  is  Oxygen.    These  Oxy- 
epistyles  may  be  taken  as  tbe  types  of  the 

Tic  Epistyles  then  are  of  a  form  so  constant  ^"^llof 
biite  that  wc  must  have  names  for  the  parts  ^^p""''' 
b  they  consist.  Their  general  formula  is 
a  aud  that  of  the  salts  wliich  contain  one 
is  B:Ha;Ab,Ha,.  Here  B  denotes  any 
Bb  any  Halogen ;  «  a  aumber  of  molecules, 
8  in  different  kinds,  but  does  not  exceed 
1^  rpistTle  of  wliich  the  conatitntion  is  cer- 
bnown ;  Ab  a  molecule  whicli  may  be  sim- 
mples,  and  which  occupies  in  tbe  epistyle 
a  Mmewhat  similar  to  that  of  a  base  in  a 
example,  of  the  base  in  any  prostylobase 
ch  the  epistyle  itself  may  combine,  which 
ttmally  resembles  in  being  imited  with  tbe 
•togeu,  though  commonly  with  a  plurality 

1  (hereof. 
io  term  is  ciurent  in  chemical  language  to  mdi™ib  of 
!  rtrictiy   and  solely  such   molecules   as  |j|"  ^  w 
ipUce  of  Ab  in  epi&ti'lcs  or  in  salts;  some^"" 
»  of  this  kind  have  lieen  sometimes  called 
li,''*hat  this  term  is  very  vaguely  appUed, 
Imi  "  B«(ticnt"  U  gcntTBU;  med  to  sgtiily  a  cxanplvi 
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and  is  not  so^gestiTe  of  any  particular 
meaning,  so  that  I  shall  not  use  it.     A  wofd^ 
abaolntelY  necessary  to  express  restrictedly 
part  of  the  salt  system.     Let  ns  coin  the 
*'  Antibase/'  and  apply  it  to  this  use  as  a 
name  for  all  such  molecules.     This  term  will 
gest  the  analogy  of  its  objects  to  bases,  and  wi 
the  same  time  remind  us  of  the  difference  in 
nature,  which  gives  to  their  compounds  with 

group  of  atoms,  which  detenmnes  bj  tome  marked  fhnndfr  ll 
miture  of  the  bodies  into  the  compositkm  of  which  it  enteni  j 
b  commonly  supposed  too  to  impljr  that  such  molecule  seemt  I 
play  the  part  of  an  elementary  atom  in  the  formation  of  oM 
pounds.     The  expression  "acid-radical"  has  been  loosely  me 
to  denote  a  section  of  the  genus  radical,  being  apphed  to  sufli 
complex  groups  for  the  most  part  hypothetical,  as  for  exampl 
S,0,,  such  as  form  the  styles  of  our  adds  of  the  second  orcta 
It  has  also  been  bestowed  upon  imaginary  molecules,  which,  bov 
supposed  to  contain  Oxygen,  by  the  addition  of  more  of  that  ell 
ment  and  of  water  would  become  hvdrostvles.     Thus,  for  ezaa 
pie,  CjOj  is  said  to  be  the  "  radical"  of  "  Oxalic  Acid,"  which  a 
this  thcorj-  would  be  represented  as  H :0;  (C2O2)  O,  and  the  & 
titious  Ik'nzoyle,  Cj^II^O-,  \&  called  the  radical  of  Benzoic  Acil 
wliich  is  thus  to  be  represented  as  H:0;(CnIl50^0.     Agaii 
other  sets  of  atoms  which  do  not  contain  Oxygen,  but  which  b 
assumption  of  a  certain  amount  of  it,  and  addition  of  water,  b 
come  hydrostyles,  are  called  radicals.     Of  this  kind  "  Acetyls 
C\ir.,,  and  "Kakodyle,"  C^IIgAso,  the  latter  of  which  is  an  a 
tual  substuiK-e,  arc  examples.     Tlie  first  of  these  bodies  is  prob 
bly  tlie  real  antibasc  of  "  Acetic  Acid,"  H :  O ;  C^IIj,  O3 ;  the  latt 
is  the  AntibiiHC  of  Kakodylic  Acid,  11:0;  C^II^AsojOj.    It  is  0 
viouH  that  tlie  molecule,  which  in  "  Oxalic  Acid"  corresponds 
tluMc  HO-called  radicals  of  "Acetic"  and  "Kakodylic  Acids," 
not  (\.0.,,  but  C,  80  that  tliese  two  sorts  of  radicals  are  distin 
The  Hnuie  tenn  ivS  applied  to  bodies  of  yet  another  kind,  nam* 
to  bodies  which,  being  basic,  yet  by  loss  of  Hydrogen,  the 
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Hkki^eiis  habiu  didereut  from  the  normal  proper- 
->  of  fiusbtvlcs,  it  will  also  recall  the  iact  that  iit 
t<  tlicy  lie  not  on  the  same  aide  with  the  base, 
:  on  the  opposite  (uiti)  :  by  its  chemical  ana- 
.'T  to  the  base  of  a  salt,  the  antibase  claims  to 
>  considered  as  a  basoid.*     The  Antibase  may  be 

■  ni  to  lie  the  "  denominator"  of  the  epistyle,  since 
ilrtermines  its  special  nature  in  a  peculiar  man- 

i  r,  Bod  is,  very  properly,  always  taken  to  give  tlie 

^  -mail  Ihowif  bj  Oivgeo,  and  llie  addition  of  more  of  thai 
T.-al  uid  of  irMer,  irieid  h^drostjiln,  in  irluMe  italic  mmibcr 
^'   mt  ai  iliiir  mUerul  u  inTolred;  tbiu  (rom  Hia  "mdii^al" 

■  T'i^  C.U.p  "TalerUnic  Acid,"  H:0;C„H„0,.  is  erolted. 
Tnim  d  «e  reprewnt  a  \ioAj  comvponding  in  (unctioii  Co  O 
■■•  'SO,."  i.  e.  t,  ttjle,bj  rl;  sul-Ii  a  motexmla  w  SO,  or 
<>,,  i-r.  ui  eput;le,bj  (Vf;   auch  n  one  u  0,0,  or  C|H,0., 

.- ,   meh  M  C,H,,  bj  y,  aod  m  CmH,,,  b;  c,  and  llic  Icnu 
-  .:.aJ  by  rait,  we  obUin  frum  the  iboii?  iiutsnixs  tlie  fiiUowing 


i<:«d  or  Il}^rtiat;le  ^  H 
=  H 
=   H 


rf-n  +  rod. 


(i»,0  =  H 


trnrf+irf  +  O. 

+  raii  +  rt  +  0  +  0,. 

=   n:»f(«-2H)Oj  =  H  +  rarf*»/  +  O  +  0,-H.. 

■  'f  the  dilE-mil  )englh>  of  TDstdrial  which  msy  tbiu  be  tup- 

.  .1  lo  be  rat  off,  u  it  ireic,  in  iiiccetnon  from  the  etyle  of  a 

.:>1ri  h^drustjle,  beginidng  with  the  whole  atfla  and  ending 

rt  not  to  be  ktaai  complete  thsTeiii,  the  luune  "  ndicsJ" 

kftWBfinn  toaS«icept  oiiB,«[id  tiiat  one,  the  epistyle,  is  thr 

nsented  by  s  Dumeroiu  well-marked  wt  of 

)  and  bnidfs  thi«  uu,  the  samp  lonu  ii 

to  bwio  molecules.     From  this  it  ia  erident 

J  be  Uw  laluM  of  the  term  "radieal,"  il  1ui8  no 

I  in  the  anatom;  of  mIu,  which  ic  our  present 

» to  i  109.  p,  89. 
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form  to  its  name.  Iq  the  perfected  style  or-lj 
style  it  may  be  said  to  be  the  "  Link" 
pula,"  since  it  seema  to  serve  the  purpose  of  nUi 
ting  the  secondary  molecules  of  Halogen  in  tb 
Epistyle  to  their  fellow  in  the  prostylobase.  Tbt 
Antibaae  maj  ■  a  particular  case  of  at 

"Antip  ffhich  we  shall  hereaftci 

find  a 


'H 


&'^ 


*^''..  nlea  which  form  the  i 

of  called  "  metastyles,"  . 

beiuj  et  not  in  the  actual  pocd^ 

tion  for  this  reason  too  theJ 

are  to  he  classed  among  styloids.  Tlie  metastyles 
may  be  said  to  be  the  "  charactcriatics"  of  the  epir 
style,  because  they  give  the  leading  charactcTB  tff 
its  combining  tendencies  in  determining  to  what, 
salts  it  shall  attach  itself  We  may  also  call  them^ 
its  "  Dactylcs :"  this  word  is  suggested  by  the 
multipolar,  or,  as  it  were,  fingered  form  of  most  of 
these  adjuncts,  which  distingidshea  them  from  the 
bipolar  compounds,  the  salts.  Vic  may  thus  cha- 
racterize an  epistyle,  according  to  the  number  of  ita 
metastyles,  as  unidactylic  (for  example,  Fe,Cy), 
bidactylic  (f  e.,  C,oJ,  tcrdactylic  (f.  e.,  S,OJ, 
quadridactylic  (f  e.,  Os.Oj),  quiuquedactylic  (f  e., 
As.Oj),  scptidactylic  (f.  e.,  I.O,). 

yS.  A  metastylc  will  hereafter  be  seen  to  be  a 
particular  kind  of  "  Metapole  ;"*  of  this  term  we 
shall  6ad  the  meaning  in  the  sequel. 

*  In  the  pimctuntion  of  formuln  I  sbnll  &lwajg  aao  b  comnu 
(o  indicate  the  seponktion  and  connection  between  tbe  mctafiolM 
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Antibasc  may  be  eaid  to  be  "  baaoid,"  f);||^J 
ponding  in  function  to  a  base.     A  meta-  |JJ[^^ 
f  be  8jud  to  be  "  styloid,"  as  eorrespond- 
Bition  to  a  stj'le. 
^e  may  then  state  these  further  Defiiii-  s^nni 

lion  14.  An  Autibose  is  a  molecule  which,  [^.; 
lation  with  a  molecule  or  molecules  of 
en  kind,  forms  an  epistyle. 

iefinUion  15.   A  Metastyle  is  one  of  thegJi]""™'! 
I,  usnally  of  a  stylic   nature,  wliich,  in 
ion  with  au  autibase,  form  an  epistyle, 
le  metAjstylic  molecules  of  an  epistyle  are  JSt^JJ'. 
1  of  the  same  species ;  but  we  have  a  few  ™hJiIX. 
,  and  no  doubt  shall  find  more,  of  epi-  *""" 
ling  one  or  two  metastybc  places  occupied 

lo^ien  different  fi-om  that  which  holds  the 
hmin"SulfosyphosphoricAcid,"  P,OjS,, 
i  two  metastylic  atoms  of  Sulfur  and 
Oxygen;  and  in  the  recently  described 

Irous  Sulfuretted  Acetic  Acid"*  of  Ke- 

B,,0,S,t  one  atom  of  Sulfur  replaces  one 

liable  of  ordinary  acetic  acid.  It  is  to  be 
that  this  new  epistyle  attaches  itself  to 
at»  having  S  for  their  prostyle,  the  for- 

its  salts  being  B:S;C«H3,0^S. 

b  of  eptpolai,  aail  Uui  stop  will  nerer  have  aQj  otiier 

wmnbc  br  «lt«. 
it  aum.  Sm-,.  ml  Tii.  p.  189. 
intarpntcd  U10  farmnloi  uf  the  sullior  into  the  01 

e2 


76 

S^jil'*        98,  Now  as  we  hare  already  agreed  to  P 

«  single  simple  salt  l^  a  diagrammatic  symbol,*  « 

may  also  denote  an  ejastyle  by  an  analogous  figt 

The  epUtj'lc  is  not  usually  a  bipolar  system,  li 


the  haplobalc 
raugle  moleci 
vbicfa  are 
tk  to  it : 
former,  bi. 
as  it  «< 
simplest  vi 
of  an  epistj'lc  b 


n  consists  normally  ( 
irith  a  plurality  c 
K  cbemicaliy  antAgoni 
in  a  manner  polar  to  the 
t  is  not  so  obvious  i 
'aking  then,  two,  as  tbe' 
we  may  denote  tbe  idcu 
gure  as  — <^,  the  liori- 
zoutal  line  representing  the  antibaae,  and  the  di- 
verging rays  tlic  metastj-lcs.  We  may  take  special 
forms  to  denote  such  epistyles  as  have  particular 
uumbers  of  metastylic  places.  The  greatest  num- 
ber of  epistyles  have  three  atoms  of  characteristic; 
all  sncU  may  be  denoted  by  the  symbol  <^; 
such  is  the  terdactjlic  system  S,0^,  Epistylei 
having  other  numbers  of  dactyles  would  be  repre- 
sented hy  sj-mbols,  with  a  corresponding  number 
of  rays.  Unidactybc  epistyles,  such  as  Fe.Cy,  or 
C1,0,  may  be  represented  by  — ^  or ^,  to  dis- 
tinguish them  &om  salts  whose  two  members  are 
voltaically  polar  to  each  other. 

99.  Again,  oiu'  notion  of  a  single  salt  with  a 
complex  style  of  this  form  is,  that  it  containB  an 
epistyle  annexed  to  the  prostyle  of  a  prostylobase 
in  such  a  manner  that,  when  the  salt  is  submitted 
to  voltalysis,  the  epistyle  comes  off  at  tbe  anode 
•  See  §  37,  p.  26- 
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akmg  with  the  proetyle ;  we  may  therefore  repre- 
sent sudi  an  epistylobase  by  a  symbol  compounded 
of  oor  sign  for  a  haplohale  with  that  for  an  epi- 
style, thus  — 1 — ^-^.  The  crosalet  here  repre- 
KntB  the  neutral  point  of  voltaic  fission,  just  as  it 
does  in  the  symbol  of  the  haplohale,  this  point  not 
baving  been  moved  by  the  annexation  of  the  epi- 
slyk  to  the  original  salt. 

Section  III. 
Of  Styles  eontaimng  more  than  one  Epistyle. 


Case!!  of 
es  with 


100.   There  is  another  form  of  style  included  g{^ 

mider  the  definition  of  our  second  order,  wliich  SJ^/eptlyie 

differs    from   those    taken    as   the   type  of  the 

group;   these  are  such  as  contain  more  than  one 

molecule  of  epistyle,  with  only  a  single  prostyle. 

The  following  formulae  represent  instances  of  this 

structure: — 

Na:0;  (60,03)3 

K:0;  (8,03)2 

K:0;  (0,63)2 

K:0;(Si,03)3 

K:0;(Sb,05)2 

The  cases  are  rare  and  obscure  in  which  more  than 
two  equivalents  of  isolable  epistyle  are  found  in 
any  single  salt ;  such  structures  however  probably 
occur  among  the  numerous  compounds  of  SiO.^, 
with  mineral  oxybases.  Salts  containing  two  mole- 
cules of  the  same  epistyle  are  often  confounded, 
under  the  general  term  "  bisalts,**  with  systems  of 
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a  different   structiire,  namely,  with  double  t 
in  which  one  of  the  two  prostylobases  is  wate 
each  of  them  having  the  same  epistyle  t 
to  it:   thus  the  salts  above  cited  are  called  1 
borate  of  Soda,  and  Bisulfate,  Bichromate,  ] 
li(  ana  e   of  Potassa; 

called    Bicarbonate 


probably 


HL 


Bitartratc  of  Fotasaa. 


101.  The  salts  called  Tartrelates,  of  which  the' 
hydristylc  is  fonned  by  heating  the  epistyle  d 
Tartaric  Acid.t  probably  bear  to  the  ordinary 
"  Tartrates"  the  same  relation  which  the  "  bichro* 
mates"  bear  to  the  "  cbromates."  The  following 
formvdse  represent  these  salts :  J — 

"Tartnit«s"=B:0;C^Hj,05. 

"Tartrelate8"  =  B:0;CftH^,0,o=B:0;(C^nj,0()j. 

•  See  note  to  g  33,  p.  23,  and  ch.  iii.  sec,  7. 

t  Sao  H  ao(,tf  in  Seo.  7  of  this  cbMptet. 

X  Wearanot yet aoqu^ntedirithanyuolabladoable aputyln, 
properly  so  colled ;  that  ii  to  uy,  we  know  no  bo^ea  that,  eoa- 
sietiiig  of  two  moleoulea  of  true  e^Hitrlie  form,  oombine  with  • 
single  molecule  of  prostylobaae  to  tona  a  salt  with  oon^oi  itfle. 
Gerhardt'i  doubb  eputylee  (see  Fart  TL  oh.  iiL  MC.  9)  aod  bd- 
bydrous  lactic  add  (eoe  Fart  tl.  oh.  iy.  eeo.  2)  have  the  ooniti- 
tutioDs  of  euoh  syitama ;  but  the  formei-  let  of  bodies  an  oot 
known  to  have  any  epiatylio  oombining  power,  and  the  latter 
compound  iiAte  two  moleculea  of  prostylobasio  water.  Thu 
latter  makea  the  neareet  approach  to  the  nature  of  a  true  doable 
epistyle,  and  a  in  [act  as  truly  such  a  body  as  PeCy  [Oyaiio- 


iC^» 
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102.  I  would  call  such  salts  as  have  two  epi-  symiwia  of 
styles  attached  to  a  single  prostylobase^  salts  with 
doviUT  complex  or  duplex  styles,  or,  more  pre- 
ciaely,  twin  epistylobases;'^  they  may  be  represented 

by  the  general  diagram  — i — <! 

103.  The  chlorohydrated  sulfuric  add  of  Wil-  Exep«tyi 
tiamsont  seems  to  be  an  instance  of  a  twin  episty- 
lobase,  containing  two  molecules  of  the  epistyle 
SO,  attached  to  prostylobasic  water;  one  of  these 
epistylic  systems,  having  an  atom  of  CI,  is  sub- 
stituted for  one  of  metastylic  O :    its   formula 

{S  O 
s'o'cr^     The  secondary  adjunct 

SOjCl,  though  knovm  in  the  separate  state,  seems 
not  to  possess  by  itself  true  epistylic  properties. 
We  may  call  an  adjunct  which  seems  thus  to  be 
appended,  on  the  outside  as  it  were,  to  an  epistyle, 
an  "exepistyle"  (e^,  without).  We  shall  here- 
after see  that  it  is  a  particular  kind  of  ^^exepi- 
pole :"  this  new  general  term  will  be  explained  in 
the  sequel. § 


Cemre]  is  a  single  epistyle,  for  this  molecule  takes  two  proper- 
tknais  of  prostylobase  to  complete  its  salts. 

•  See  end  of  Sec.  6,  ch.  iiL 

t  See  Joum.  Chem.  Soc.,  vol.  tIL  p.  1S3. 

X  I  hare  interpreted  the  formula  of  the  author  into  the  ordi- 
oarj  notation. 

I  In  the  punctuation  of  formula  I  shall  sometimes  use  a  full- 
stop  to  indicate  the  separation  and  connection  between  an  ex- 
epipole  and  an  epipole ;  especially  when  the  exepipole  is  not  of 
epip<^  form. 


UiO  VtULh 


obtained  mixed  with  tl 

K:CvV.:Fo.Cv'^  to  a  soh 
stable  compi^und  is  |xx?u 
taiiiiug  the  same  molecul 
antibasic  place;  it  passe 
(Oxygen  and  of  other  anal 
sian  Blue,  which  is  proba 
same    dibasic  epistyle;  ai 
again  from  this  compound 
(Hydra-Sulfade).  I  shall  h 
blue  again  in  considering,  i 
"  Ferricyanides,'^  which  art 
as  salts  of  a  kind  similar  to  tl 
as  being  salts  of  a  polybasic 
theory,  I  should  have  to  rep 
nides,**  which  are  supposed 
B'^-CV 


^rm  B' 


Cy    ;FeXy3.     ft 


B  ICv 

these  salts  do  not  come  u 
Chapter,  as  their  epistyle  Fc 
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Section  V. 
Cy  the  Nomenclature  of  the  Species  of  Eputlyles. 

106.  We  liave  now  to  determine  on  a  form  of  j^ 
nomenclature  for  the  distinction  of  the  various^ 
■pedes  of  the  epistyle  claes,  and  of  the  hasistyles,  ^ 
mdadiug  the  hydroetyles,  and  among  them  the 
■iiSds,  of  which  the  epistyles  or  some  of  them  arc 
oonsutuent  parts. 

107,  Under  the  current  terminology  these  epi- 
itjln  arr,  as  we  have  observed,  termed  generic-  ^ 
■1^  adda,  and  this  term  is  repeated  in  the  name  '^■ 
of  each  species.  Thus  C,Oj  and  Si,Oj  are  called 
Ou^xmic  and  Silicic  Acids;  and  H;0;C,Oj  and 
H;0;SiO,  are  called  Hydrated  Carbonic  Acid  and 
Ujdnted  Silicic  Acid  respeetiTcIy.  But  even  if 
this  method  were  not  inadmissible  in  our  system 

B  other  grounds  which  have  already  been  stated, 

[it  is  quite  inapplicable,  with  any  possible  meaning 

[vf  the  word  "  acid,"  to  those  epistyles  which  re- 

,  for  the  completion  of  their  hydroatylic  or 

nature,  not  water,  but  some  other  Hydra- 

Thos  for  instance  Pt,Clj,  "  Bichloride  of 

>  To  Ibr  brt  that  Uiow  of  the  peeudo-aoidg  or  sdjuiicta  n-hich 

r«  0M  knawn  mntaintcl  Oi^gcn,  u  thrir  ctumcterutic  K>lo- 

rrn,  tbat  dcmml  mm  it*  name  "  Ari  J-m&kOT."    We  doh  kiitnr 

LiM  tlu*  ^rofertj  of  add-mskuig  U  not  in  any  wnw  confined  Ui 

Otjgwt  tiatm  i  it  belongs  to  (eienl  othcn  of  the  Halogens  in  Uiii 

■«■  td  Bftiing  adjuncta  to  iljlea,  and  in  eyety  teoxe  in  vhlch 

I  tBi  l»  afiflifd  to  ■  bodj  occupied  on  the  rolta-negative  side 

<i  ah*  i   and  in  the  emae  of  fonning  an  acid  with  Hydrogen, 

•ludi  aonU  be  th«  simplest  acceptation  for  it,  it  applie*  per- 


{M.'M',Hi,0;  be  «Ued  to 

K:Cl;P^-Cl,.     Izi  die  pp 

ttat  the  P:C1:  i-ve?  ::  ccai 
so  the  nev  acid  ci:-ijd  doc 
Hvdrated,  ami  "  HTdr»3chl 
lone  an  epithet. 
^J!!Jf.      l^J^-  Bat  under  a  svsten 


,n«iHi 


hspii  with  leM  prnpnecr  to  C^irja 
eodjuuic&U  tbe  Hjoogen^,  «i:i  .v.  thooi 
put  cf  an  a^d.  it  is  amos^t  the  Is 
prr/mioent  character  i^  bv  no  nieaoa 
any  one  property  in  which  Orrgen  a 
fellow  Ilalogeal,  it  Li  in  giring  a  pe 
poondfl  with  the  basic  metab :   with 
the  attribute  of  readily  exchanging 
any  other  0uch  borly  that  can  be  I 
Thia  charncter  is  of  course  mo«t  nu 
Mline  attachment  for  Halogens  is  t 
called  Alkalinity :   it  is  due  of  cours* 
volta-nr^tivo  r-Jiaracter  of  OiTfrcn. 
till*  of  aradu  conjti^ftji  in  their  Hvdrofrt 
th«  llAUtut^n  tiiHv  K..  1 ' 


nmd  H:S;A8Sg  might  be  Sulfarsenic  Acid^ 

I:0;SO^  Oxysulfaric  Acid.  Again,  H:Cy 
Cyanic  Acid,  Ho;Cyo;Fe,Cy  would  be  Cy- 

rrric  Acid,  H:0;C,02  would  be  Oxy carbonic 
and  since  Carbon  is  not  a  Halogen,  there 

.  be  no  place  in  our  nomenclature  for  "  Car- 
Acid/'  ! 

).  In  each  case  the  name  of  the  acid  would  E?!^!"*", 

Of  luunee  ot 

lence  with  that  of  the  characteristic  Halogen, 

DUMgeaUe  than  they  aie  when  in  the  tree  condition, 
er  rmgoAj  we  may  interpret  the  term  **  add,"  one  thing 
rsya  ontain  aboot  it,  namdy,  that  it  should  denote  a  body 
propotiea  in  wme  way  the  Tery  opposite  of  Alkalinity. 
I  therefore  of  being  named  the  ''add-former,'*  thia  ele- 
laa  mueh  more  claim  to  be  oonaidafed  by  spedality  the 
maker,  "od  would  be  mnch  more  appropriately  called 


ftcidfl. 


there  is  one  body  which  is  especially  the  maker  of  adds, 
Snmphiy  Dsry  ihowed,  and  as  has  been  described  in  the 
this  of  coone  is  Hydrogoi.  Whence  it  appears  that  in 
andature  fiMmded  oo  properties,  H.  would  appropriately 


II. 


being  followed,  in  case  of  a  complex  add,  by 
name  of  the  antibase :  we  should  thus  ha' 
method  of  naming  all  acids  of  the  second  01 
and  the  same  method  might  be  extended 
insoluble  hvdro-*^-'"-  hy  the  introduction  of 
word  t  among  these  acids  are 

veral  i  «  formed  by  combinatioo 

••  .he  same  Ualogcn,  with 

Bu—,  le.     It  is  absolutely  ua 

tn  I  differences,  but  the  m 

in  V  the  received  nomenclati 

is  tar  nou.  least  irregular  part  of  tl 

crude  system ;  I  therefore  shall  make  no  apok 
for  endeavoimng  to  improve  upon  it.  Thus  th 
H :  0;  S ,  Oj  must  be  distinguished  from  H ;  O ;  8,(3 
I  consider  that  the  terms  Bin-oxy- sulfuric*  al 
Teroxy sulfuric  Acids  convey  a  much  more  predi 
notion  to  the  reader  than  do  tlic  terms  Hydran 
Sulfurous  and  Hydrated  Sulfuric  respectively;  a^ 
I  think  that  by  applying  the  same  method  to  dj 
nomenclature  of  the  oxyacids  of  Cbioriue,  whid 
form  a  longer  series,  we  shall  obtmn  names  | 
\ 
'  WLeii  I  haie  ocvasion  Is  insf  rt  in  tlw  uiuuu  of  ■  mmpoa* 
numeral  pBrti(.'l«  to  deiio(«  \he  numben  of  molecules  of  a  gi*^ 
kiod  occurring  in  the  eompound,  I  siaii,  for  the  sake  of  OS 
fonnitf,  tuUioro  to  the  following  rule: — a  niimcral  pre&i,  bd 
rowed  froni  ihc  Latin,  will  be  UBod  when  the  motocule*  refen^ 
to  are  of  a  atylic  or  of  Btyloid  i\a,t\av ;  from  the  Oraek,  wW 
basic  or  basoid.  Bj  "styloid"  uid  "bosoid,"  I  nusa  ItapS 
tivelj  coiTUaponding,  bj  nunloiri  of  (■hcmk-al  position,  to  atylo  U 
to  base.  The  icope  of  theae  eipreMiotu  will  be  mom  dearij  m 
forth  in  the  sequel. 
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ion  and  as  easy  to  remember,  aud  tg 
to  their  proper  objects  as  arc  those 
Thus  we  should  have  Unoxychloric 
kloric  instead  of  Hydrated  Hypochlorous 
30),  Terosychloric  for  Hydrated  ClJorous 
';Cl,0^,QiimtoxychlorieforHydratcdChloric 
Ija.OJ,  Septoxyehloric  for  Hydrated  Per- 
k:  (HiO;Cl,0.).  But  these  .Uffercnccs  in 
irical  ooDfititutioii  might  be  more  briefly  ex- 
■d  I7  a  smple  modificatioo  of  the  special 

^BKow  the  epistyle  is  the  most  important  i^jjlid^"" 
^pSie  style  in  badstylcs  of  tliis  order.     It  °^~  ~ 
be  oonvenicDt  therefore,  first,  to  determine  ^i 
Be  names  for  the  epistyles,  and  from  these  to  ^ 
e^terms  for  the  acids  and  salts  into  whose 
a  they  enter.     Rejecting  tlie  word  acid 
■applicable  to  the  epistyles,  we  might 
ther  form  of  name  which  has  been  given  to 
of  these  bodies.     The  terms  to  which  I  refer 
>t  of  the  name  of  the  antibaae  in  the  genitive 
jBccdcd  by  a  word  derived  from  the  name  of 
^ps^lic  ballpen,  with  a  prefix  indicating  the 
Bof  atoms  of  the  latter  constituent.     Thus 
jpii  commonly  Bichloride  of  Platinum,  so 
—SO,  might  be  termed  respectively  Biuoxide 
rcroiude  of  Sulphur,  SiFl^  might  be  Terfluo- 
of  Silicium,  Sb,S5  Quinquesuliide  of  Anti- 
r;  but  short  terms  are  a  great  comfort  in 
lical   language,  and   these   long   appellations 
t  help  us  at  all  in  making  names  for  the 
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NudlMisof 
nameftom 
antilNMe. 


Bgninleiite 
ofinatoitjito 
maikodl^ 
▼owib. 


Epistyles 
marked  by 
terminal 
consonants. 


derivative  basistyles.    We  may  easily 
one-worded  name  for  each  epistyle^  aooQrding 
the  same  principle  we  have  already  applied  to 
nomendatore  of  the  Halades. 

111.  The  nudens  of  the  name  should  be 
from  that  of  the  antibaae  or  denominator; 
may  be  very  conveniently  preceded  by  a  syl 
representing  the  metasiyle  or  chaiacteristic. 

112.  Again,  the  nnmber  of  equivalents  of 
chaiacteristic  is  of  prime  importance :  m  we 
taken  the  vowel  a  to  indicate  the  nnity  of 
halogen  atom  in  the  halades.  we  may  nse 
seriTof  vowel  letters  in  their  usual  order  in  ft, 
Latin  alphabet  to  represent  severally  the  nnm^ 
ber  of  the  halogen  atoms  in  the  epistyles^  takin| 
thus  for  1,  a;  2,  e;  3,  i;  4,  o;  5,  u;  6  =  5+1] 
au;  7=4+3,  oi.* 

113.  Next  it  is  important  to  express  the  chemii 

*  JSW=2  +  5s=7  would  be  a  fitting  substitute  in  French  akl 
German  for  the  English  at,  to  which  in  the  latter  language  it  ii 
nearly  equivalent  in  sound.  The  principle  of  word-forming  hen 
proposed  has  already  been  admirably  apphed  in  chemical  nomoi 
claturo  by  Laurent,  in  the  cases  of  the  deriyatiTe  compoundij 
which  he  derived  from  NafthaHne  by  the  introduction  into  it  od 
successive  additional  atoms  of  Chlorine,  Chlonaftase,  ChlonaffceM 
etc.  The  adaptation  of  it  which  I  here  suggest  is  only  an  extea 
sion,  under  slight  modification,  of  the  plan  accepted  by  the  8tui< 
dard  authorities  in  the  construction  of  such  terms  as  Sulfite  and 
Sulfate,  an  excellent  beginning,  at  which  it  is  most  curious  thail 
chemists  should  have  stopped  short,  preferring  to  proceed  witi 
the  clumsy  machinery  of  per  and  hypo.  If  when  Lavoisier  re 
formed  the  nomenclature  of  chemistry,  bringing  it  up  to  the  COU' 
dition  acquired  by  the  then  stat<)  of  the  science,  he  had  happened 
to  propose  the  termination  ate  for  the  lower  degree  of  oxidation 
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of  a  componnd  in  its  name.  As  then 
kcD  the  consoDant  d  iu  the  last  syllable 
ies  to  denote  their  constitution,  we  may 
Kuliat  consonant  to  the  termination  of 
The  letter  r,  which  in  the  ordinary 
occniB  in  the  final  syllables  of  several 
plex  acids  wtiich  cont^  these  epistylea, 
>,  Nitric,  Phosphoric,  Cloric,  Telluric, 
riU  serve  appropriately  to  characterize 
htioiis  of  our  epistyle  names,  nms  or, 
«r,  oir,  or,  with  the  mute  appendage 
orthography  affects,  are,  ere,  ire,  ore, 
would  be  the  terminal  syllables  of  the 
epistyles  containing  1,  2,  3,  4,  6,  7 
(tf  mctostyle;  the  termination  aur  or 
Uy  would  not  occur,  as  no  epistyle  is 
as  certainly  six  atoms  of  metastylic 


higlMr,  the  plan  which  I  Hfaall  ncammoiid  for  thu 
la  would  probuhlf  hsTe  been  sdoptid,  u  a  matter 
MO  M  the  advance  of  our  biowlcdge  rcquirDd  il  -. 
mg  a*  it  did  m>  as  to  inrert  the  alpbabetia  order 
wiUimil  (allowing  their  Boocewion,  Menu  to  hart) 
inl  which  WBf  iaToUed  in  bit  snggestioa.  Here- 
1.)  I  shall  hare  oocsabn  to  rdlT  to  a  more 
of  the  lamr  principb  proposed  b;  Omelin, 
of  an  entire  new  chemical  nonieiiDla- 
oT  wotda  in  which  the  tdwdIs  and  other 
ijUablca,  repnaented  numbers,  waa,  I 
t\of*aii  in  an  adminble  little  book  called  Onj'a 
It'  published  some  half  or  more  of  a  centurj 
of  thi-  ayttem  in  that  work  wa«  chiofl;  to  aid 

uilliiowD  at  a  mctoitjle  Dumber,  it 
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rfMiLu'         ^^*'  Thii*  *G  should  have  the  new  terms  wlii 
"' " "  ■  are  indicated  in  the  third  column  of  the  taUe 

lerj  rare;  eieu  bodiM  of  the  {ann  Ab.Ha,,  though  no!  «n 
u  ejnsljlea,  arc  Terj  ««;  OsO,  i»  almost  a  toUtiuj  imUno 
quadndactjlieepUljle;  8b,0,  (Stiborc  F)  isBdoubtfulca««,bl 
ponblj  compowd  ^^i  SbO,  +  SbO^ ;  yO,  again  a  probably  n 
true  eputjle ;  60„  wfaich  ne  Me  *o  often  rvpreseuted  in  Ibiiiil 


It  will  be  oanTenicnt  to  hare  distinctive  names,  geniwa] 
qtadal,  to  niu^  compooncb  vhich  are  neither  aalta  nor  ep\ 
which  nnvrtbeleBs,  like  710,,  wmiit  of  balogma,  oombiaed 
moleciilea  which,  onila'  otbar  oonditJona,  act  as  bttie*  or  u 
baaea.  I  would  call  auch  aalt-lite  bodiea  "  Parabalea,"  at  I 
"  hlte  Baits  ■"  and  aneh  as,  Uko  BO,,  reaeiuble  cpbtjiM  in  I 
I  would  diatinguish  at  "epistytoid  parahales,"  ur  brielljr  "t 
Bijloida."  Again,  the  molecule  whieli  in  meh  a  paj^ale 
sponda  to  the  base  of  a  salt,  or  lo  Che  antibaae  of  an  epis^ 
and  which  maj  thereluiv  be  said  to  bo  basoid,  I  would  aH 
"  Faeudobase,"  and  the  molecolea,  which  in  the  same  compo 
correepond  to  the  atjle  of  a  aalt  or  to  tbo  metaatjlee  of  an 
■tjle,  and  whieh  niaj  therefore  be  said  lo  be  "  styloid,"  I  wt 
caU  "Parastjlea:"  thus,  Ab,0,— Ba.Oa— NO,, 
in  which  reapcctiTel<r  As.^Bb,  and  N  ore  the  Pseudobues, 
O— Oj  and  O,  are  jarnsljlea. 

It  will  be  seen  hertsfW  that  there  are  two  kinds  of  parabali 
one  of  which  we  hare  here  to  noliee  as  rei«nibtmg  cpistylea, 
the  ottier,  though  elosclj  analogous,  apppoachea  to  another  tj(i 
1  would  dialinguisb  the  species  of  these  two  Idnds  from  eM 
other,  and  from  the  bodice  which  Ihej-  roosl  resemble,  bj 
theu-  names  on  the  same  plan  with  those  of  their  analogues,  b4 
with  a  diifiirenceof  tcrmiiiation  which  ma^  indinto  the  diffiotacjj 
in  function  ;  1  would  tlieo  construct  the  nainea  of  thoK  pu4j 
holes  which  most  resemble  epiitjlos  oocording  to  rules  precistM 
the  same  as  those  which  1  hare  laid  down  for  the  name*  of  tike  epij 
atjles,  substituting  for  the  r  of  the  ibuil  sjUnhle  another  liquid 
consonant  m:  thus,  As,0  would  be  Anienume  or  Anumei 
Bb,Oj  Bsreme  j  NO,  and  OO,  Hitrome  and  OJoromo.  i 

Molecules  that  are  nrither  known  to  exist  as  bodies,  nor,  frcmi 
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I  io  the  first  and  second  colimine  of  which 
elj  the  formulee  and  the  old  names  are 


Bft«m  vtba  Ka«oD,  ma;  he  expevted  Ut  exist,  do  not, 

1  ^iquirv  njuiivt  111  ftU  ^  I  tln^TvPore  do  out  propow  U> 

»  to  tiie  grotip  of  Momi  SO,,  to  n-bicli  the  tma 

il  boiiD  ^ijilied  1  all  uislogj  U  i^nuist  the  eiiitenre  at 

»  bodj.     The  oaij  two  campound  aljlee  st 

1,  CfS  uid  C,X„  BTp  coDitruiitfd  on  a  modrl  tolslljr 

that  of  thf  mppiMed  S.O,  uid  that  at  til  other 

Again,  bj  Gw  llie  greater  number  of  tlu)«e  atjlea 

t  oari;  iwembla  thi*  0;8,0,  in  fona,  namely  those 

il  order,  whose  antiba«e  tooaitt  of  a  ainglo  olmien- 

in  ^liiityie  that  if  biDirn  to  eiiit  aa  a  verj 

b  •nbatanw,  vithout  atij  ^mptom  of  a  tendencj 

Say  iBcre,  as  if  to  guard  us  against 

d  fonnd  the  rompdei  ftylee  of  this  type  in  ■ 

uea  vhich  admit  of  different  degrees 

t  tbe  alternate  gradations,  lest,  ag  it  were, 

e  lliai  auidi  tnlermediate  compounds  were  tbo 

■  IbnDed  bj  thi*  addition  of  one  atom  of  oijgon 

tjk  pnoadjng  it  in  the  leriEi;   tbus  we  haTe  P,0, 

[  F|0,  (Pbo«fure),  both  epistjlH,  bnt  no  such  body 

Thoa,  3,  S,  and  7,  being  nnmbere  which  occur 

(  the  metottylic  plaem  of  epiatylfs,  i  and  6  are  rerj 

n  liiia  position ;  and  when  we  know  two  auocea- 

■  of  the  ■mo  aeriM,  such  as  SO,,— SO,  (Sulfero  Kiid 
i  CI,Oy — C1,0,  (Cbkirire  and  Chlorome),  the  mode 

n  of  the  more  eompla  body  is  always  such  as  to 

i)  m^  the  s^le,  whieh  ths  next  inferior  oxide 

Ijlo,  IO  uonititote.    There  are  nuuiy  epistyliu  bodiea, 

ft  bring  true  nils,  yet  miuJi  rcwmblB  baaistyles  in  their 

I,  u  bsing  composed  of  a  bono  or  basoid  molecule 

I    ttylio   or  styloid  moln'ule  or  moleeuliw,  bat  not 

■  Modiliani.    A  gcnertJ  tenn  u  required  to  designate 
:  the  wotd  "  PwiidoUale "  will  Ixi  appropriat* 

t  8d,<%— Hg.Cl,— 8b,S,— Au,S,  pro  such  pet 


The  prefix 
Oicjfxamy 
often  be 
dropped. 
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C1,0, 

s,o, 
s,o, 

CO, 
NO, 

N05 

0804 

AbO, 
AbO, 
1,0, 
PtCl, 


HjpocblaroiiB  Add  . 
ChlorouB  Add  .  .  . 
Snlfurous  Add  .  . 
Anh jdrouB  Sulfiiric  Add 
Carbonic  Add .  .  . 
NitrouB  Add  .  .  . 
Anhydrous  Nitric  Add 
Osmic  Add .... 
Arsenious  Add  .  . 
Arsenic  Add  .  .  . 
Periodic  Add  .  .  . 
Bichloride  of  Flatinnm 


AuBr,  Terbromide  of  Gold 


SbSa      Pcntasulfide  of  Antimony    Sulfostibure. 


OxychloraTCi 
Ozychloriie.1 
Oxysulfere.  ii 
Oxysulfire.  1 
Ozycarbere.  1 
Ozynitrire.  j 
Ozynitmre.  ^ 
Ozyosmore.  \ 


Oxyarsnre. 
Oi^iodoire. 
Chloropli^em 
Bromaurire. 


Fluoailicire. 
Cyaferrare. 


As  to  Epl* 
Htyles  with 


SiFlj     Fluosilicic  Acid     .     . 
Pe,Cy   Cyanide  of  Iron    .     . 

115.  Now,  as  we  have  already  remarked,  by  1 
the  greater  number  of  Epistyles  have  Oxygen  i 
their  characteristic  Halogen;  we  may  therefi 
further  simplify  the  terms  of  most  of  the  epistyl 
by  dropping  the  prefix  owy  or  ox,  whenever  su 
omission  will  not  involve  any  concision  of  t 
oxygen  compoimd,  with  an  epistyle  characterii 
by  another  halogen.  Thus  for  the  first  elev 
names  in  the  above  table  may  be  substituted  t 
simpler  terms  Chlorare,  Chlorire,  Sulfere,  Sulfii 
Carberc,  Nitrire,  Nitrure,  Osmore,  Arsire,  Arsu 
lodoire.  In  the  case  of  epistyles  having  other  cl 
racteristics,  it  will  be  necessary  to  express  them 
the  name ;  but  when  no  metastylic  prefix  is  used^ 
may  be  understood  that  oxygen  is  the  mctastyle 

116.  There  are  a  few  instances  of  epistyles  wi 
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^Bk  than  one  halogen  amoug  their  metastylee.  It  •>»n: 
mt  be  fcufficicDt  in  thet>c  cases  to  express  both  of  •<!'"- 
the  metastylic  elements  in  the  name,  and  to  de- 
note ihc  niirober  of  molecules  of  one  of  them  by  a 
Bmnerical  prefix ;  the  numl)er  of  the  other  will  be 
indicated  by  the  difference  between  that  of  the 
p«fix  JUid  the  totfd  number  of  metastylic  molc- 
csles  denoted  by  the  vowel  of  the  terminal  syl- 
'  VbiR.  In  such  cases  also,  if  oxygen  be  one  of  the 
t  aeUs^les,  it  may  be  omitted  in  the  name,  its  pre- 
e  licing  inferred  as  the  residual  metastyle  from 
tfte  nmnerical  difference  betveeu  the  prefix  aud  the 
lation:  thus  we  have  "snlfoxyphosphoric  acid" 
this  we  may  call  Bisulfoxyphosfure  or 
Ifoefiire ;  the  latter  name  implies  that  it  is  a 
e(P.Oj),  in  which  two  atoms  of  Oxygen  are 
uted  by  two  of  Sulfur.  Again,  "  Anhydrous 
acetic   acid/'  C,H..Oa  S,*  would   be 


y/4*  Nomeiulature  of  the  Species  of  Salts  having 
Style*  of  the  Second  Group. 

!  17.  We  have  now  to  determine  on  a  consistent  ^ 

v.iliod  of  uomeuckturc  for  the  species  of  the  basi-  [^ 

lu,  iududing  the  hydrostylcs,  and  among  them 

aail*  belonging  to  this  second  group,  that  is  to 

.'.  of  the  epiatylobases  or  saJts  eoutaining  the 

:  I'lyle  wliicli  wc  have  been  discussing.     Under 

•  3«  5  103,  p.  79. 
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the  present  system  there  is  no  regulBrity  in  t 
n&mes  of  these  compounds:  those  of  some  i 
formed  on  one  plan,  those  of  others  on  another. 
I  fci^^"  ^^^-  Those  hydrostyles  of  this  group  which  h» 
I  ^^'  Oxygen  for  their  characteristic  Halogen  are  i 
I  g^'^P""     ally  called  by  the  term  add,  each  having  an 

jcctive  epithet  which  denotes  iu  a  rough  manni 
its  composition.  In  cases  where  the  same  antibai 
occurs  in  several  hydrostyles  witlt  different  qua 
tities  of  oxygen,  such  cognate  species  are  diatb 
guished  by  the  appellative  epithets  being  varied  \ 
the  terminations  ic  or  oua,  according  as  there 
more  or  less  oxygen  present,  but  without  any  exa 
reference  to  quantity.  If  more  than  two  distia 
species  are  known  having  the  same  antibase,  tl 
others  arc  vaguely  distinguished  by  the  clumi 
prefixes  hypo,  per,  and  hyper  attached  to  their  ep 
thets.  If  a  student  has  a  clever  memory,  he  M 
remember,  after  some  years'  practice,  to  which  of 
set  of  cognate  species  the  majority  of  authors  nppl 
such  terms  respectively ;  but  the  names  cannot  r< 
mind  him  of  their  composition.  There  cannot  h 
said  to  be  any  method  of  nomenclature  applied  t 
these  hydrostyles  which  have  not  oxygen  for  tha 
characteristic. 

119.  Theotherbaaistyle8ofthisorder,not harin 
[■  Hydrogen  for  their  base,  but  having  metastylii 
prostyhc  oxygen,  are  supplied  with  names  forme 
from  these  names  of  the  corresponding  hydrostyli 
by  the  conversion  of  the  ic  and  mis,  of  the  last  syl 
lables  of  the  acid-epithets,  into  ale  and  He 
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iy  J   the  substantive  tenn  so  formed  being  pre- 

'  viil  to  the  name,  sometimes  of  the  base  of  the 

o>TnpouD<],   sometime  of  the    oxybase :    thus  we 

Niif   Pb:0;S,03  and  Pl»:OiSO,  called  "Sulfite 

-i      Sulfate    of    Lead;"     but     Ca;0;S,0,    and 

.  0;S,Oj  are  termed   "Sulfite  and  Sulfate  of 

i>c,"  not  of  Calcium,     Salts  of  this  order,  which 

Ij.ir.iricriKed  by  some  otber  Halogen,  not  Oxy- 

■  ..:  LLii*  of  course  have  the  name  of  the  oxybase 

iwjl  111  their  appellations.    The  names  of  these 

vn-  formed  sometimes  according  to  the  analogy  of 

tLuac  of  the  corresponding  Oxygen  Salts  ending  in 

rf'-  or  He,  sometimes  according  to  that  of  the  eur- 

rit  names  of  the  salts  of  the  first  order,  with  the 

-::iinfltion   ide.     Thus    we  have  fNa:S)j;Sb,Si, 

.:fantimonJate  of  Sodium;    (Ph:S)3;AsS„  Snlf- 

--■Mite  erf  Lead;    (K;Cy)„;Fe,Cy,  Fcrrocyauidc 

Potasriuni;    Ba:F;Si,Fj,  Silicofluoride  of  Ba- 

;;ii ;  K:Cl;Pt,CI=,  Platinochloride  of  Potassium  : 

latter  compound  has  recently  been  called,  in 

li  h  better  style,*  "  Chlorolatinate  of  Potassium." 

i  '20.  Now  there  is  obviously  no  reason  why  the  ^r 

luesof  all  these  epistylobascs  should  not  be  con-  ^ 

:  iKTted  ou  a  miiform  plan.     There  is  also  no  rea-  *'t 

..u  why.  in  all  ordinary  cases,  the  name  of  the 

f^nstyle,  to  which  the  epistyle  is  attached,  should 

hic  involved  in  that  of  the  resulting  complex  salt. 

The  name  of  the  base,  not  of  the  halobase,  is  the 

mjotntv  for  distinguishing  the  different  salts  of  the 

*  TTwdili'i  *  nntdboak  of  Chemutr),'  'Watt's  Eng.  Tr.,  toL  li. 
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same  complex  style^  of  which  the  halogen  must 
indicated  in  that  part  of  the  name  which  refen 
the  style  itself;  and  since^  in  by  &r  the 
number  of  instances^  the  prostyle  is  the  same  as 
metastyle^  the  name  of  the  latter  will  sufiBcienl 
mark  tiie  former.  Again^  since  Oxygen  occnrs 
the  prostyle  £Eur  more  frequently  than  any 
element^  there  is  less  reason  than  in  the  case 
any  other  prostyle  for  inserting  its  name,  in 
sense^  in  the  appellation  of  the  salts  which 
characterizes.  When  therefore  no  syllable 
in  the  name  as  expressive  of  either  metastyle 
prostyle^  it  may  be  understood  that  Oxygen  lies ' 
in  the  prostylic  place.  We  may  apply  the  term 
"  protoxybase*^  to  any  oxybase  which  is  considered 
in  reference  to  the  epistyles  with  which,  as  a  pro- 
stylobasc,  it  may  combine.  From  our  names  then 
for  the  epistyles  we  may  very  appropriately  derive 
a  set  of  neat  terms  for  our  epistylobases.  As 
we  have  taken  the  consonant  d  to  denote,  in  the 
names  of  our  salts  having  styles  of  the  first  group, 
that  their  styles  are  autostyles,  wc  may,  again  fol- 
lowing the  custom  of  the  old  nomenclature,  place 
a  /  in  the  terminal  syllable  of  the  names  of  these 
other  salts  to  signify  the  peculiar  complexity  of  their 
styles.  Thus  we  may  take  the  terms  epistylate, 
epistyletc,  epistylitc,  etc.,  to  designate  generally 
such  epistylobases  as  contain  one,  two,  three,  etc. 
metastyles,  and  we  may  derive  the  particular 
names  of  the  various  genera  and  species  of  these 
salts  directly  from  that  of  their  epistyles,  convert- 
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wg  the  r  of  the  final  syllable  of  the  epistyle-name 
intD  a  i,  and  letaining  the  vowel  in  its  final  sylla- 
ble for  the  indication  of  the  number  of  molecules 
flf  metastylic  halogen.  Thus  we  shall  have  for 
■ItB  of  the  following  forms^  the  general  names 
which  are  annexed  to  them  in  the  same  horizontal 
Ene: — 

B:0;C1,0,  Chlorates. 

B:0;C1,03,  Chlorites. 

B:0;S,02,  Sulfetes. 

B:0;S,Os,  Sulfites. 

B:0;C,03,  Carbetes. 

B:0;X,03,  Nitrites. 

B:0;N,05,  Nitrates. 

B:0;Os,0^  Osmotes. 

B :  O ;  As ,  O3,  Arsit 68. 

B:0;A8,05,  Arsutes. 

B:0;I,0;,  lodoites. 

B:Cl;Pt,CL3,  Chloplatinetes. 

B:Br;Au,Br3,  Bromaurites. 

B:S;Sb,S5,  Sulfostibutes. 

B:F;Si,Fs,  Fluosilicites. 

121.  The  specific  names  of  the  salts  of  the  va-  Specin, 

name:*  ot 

rioBs  bases  may  be  formed  of  the  name  of  the  salts— ho« 
base  m  the  genitive  case,  with  the  generic  name 
of  the  salt,  as  derived  from  its  epistyle,  prefixed : 
thus — 

K:0;C1,0,  Chlorate  of  Potassium. 

Ca :  O ;  C ,  Og,  Carbete  of  Calcium. 

Pb:0;S,03,  Sulfite  of  Lead. 

Na:0;08,0|,  Oamote  of  Sodium. 

Ni:0;N,0.,  Nitrute  of  Nickel. 

f2 


-»-«» 


But  the  names  may  b 

into  a  single  word,  thus 

Kali-ehlorato. 

Calei-carbetc. 

Plunibi-sulfite. 

Sodi-osmote. 

Nickli-nitrute. 

Jy^Srt^      122.  The  names  of 
i^|«be  fonned  on  exactly  the  ss 
syllable  hydro  for  tho« 
in  the  above  specimen 
have — 

H:0;C1,0,  Hy( 

H:0;S,03,H7d 

H:0;N,05,H7C 
H:Cl;Pfc,Cl2,Hj 
H:P;Si,F3,  Hyd 

We  are  however  so  mud 
gnishing  the  hydrostyles 
prefixed  to  the  substantive 
useful  to  have  a  set  of  sy 
principle.     Such  terms  we 
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Nitruric  hydrostyle. 
Chloplatineric  hydrostyle. 
Fluosiliciric  hydrostyle. 

tor  the  word  hydrostyle  of  course  wc  may  substi- 
IMethe  word  acid  wherever  the  body  referred  to  is 
lohUe  in  water. 
123.  According  to  the  same  method,  such  salts  For  salt* 

^  with  sever*! 

»    m        M  .      ^-^"^         1  •   1  •  1  molecules  of 

Of  the  form  — I— ^    ,  which  contam  more  than  epistyle,— 

^^'  Teutonic 

one  molecule  of  the  same  epistyle,*  may  be  dis- 
tmgaished  from  the  simpler  salts  with  a  single 
epistyley  by  prefixing  a  numeral  particle  to  the 
pirt  of  the  name  that  records  that  member.  Since 
qiistyles  are  neither  of  styloid  nor  basoid  capacity, 
I  would  not  take  this  prefix  either  from  the  Latin 
or  firom  the  Greek  language ;  I  would  take  them 
from  a  Teutonic  source,  English  or  German ;  let 
roe  say  English,  thus — 

X'    /-k  /r>    i-k  \    r '^1'^"^^^*'®  of  Sodium,  or 
Na:0;(Bo,0,),|     sodi-twiborite. 

/  Twi-sulfite  of  Potassium,  or 
K:0;(S,03)2      |      Kali-t^-isulfite. 

IT  r\  /oi-  r^  X      r  T\^'i-8tibute  of  Potassium,  or 
k:0;(Sb,0j)3    I      KaU-twistibute. 

The  two  latter  terms  may  be  further  shortened 
bto  Kali-twisfite  and  Kali-twisbute,  by  taking  the 
letters  rf  and  sb  to  represent  respectively  Sul- 
fur and  Antimony.     So  the  salts   corresponding 

CS  O 
to  H:0;]    '  J^^^  would  be  unichlotwisulfites. 

•  See  §  103. 
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HTDothett- 
cilAiitibMM 
of  the  aohj- 
drouB  **  ace- 
tic," etc. 
•eids  (Ace- 
tire,  etc.). 


130.  But  the  most  interesting 
our  collection  of  epistyles  have  been  those  of 
epistyles  of  "Acetic,"  "Butyric/'  "BenKHC," 
mine,  and  Salicylic  adds,  produced  by  M.  GcM 
hardt,*  and  of  "  Valerianic,*'   "CapryUc,'* 
"  Felargonic''  adds,  by  M.  Chiozsa.t  I  shall  hen-j 
after]:  return,  in  illustration  of  another  pointy  te^ 
the  consideration  of  the  constitution  which  lib 
Gterhardt  assigns  to  these  compounds;  fiir the  pn*j 
sent  I  must  state  that  I  consider  it  quite  evident^ 
that  the  bodies  which  he  calls  the  "anhydraoi 
acetic,''  etc.  etc.  "adds,"  are  the  true  epistjto 
of  the  hydrostyles,  which  are  called  "  Acetic,"  ete. 
etc.  "  adds,"  and  that  as  such  they  should  have  the 
formulse,  names,  symbols,  and  constitutions  indi- 
cated  in  the  following  table : — 

ffavinff  the  Aniibeue — 


C^HjjOg    Acetire  . 
CgHyjOj    Butire    . 
CjqH^jOj  Valire 
^leH^iB^^s  Caprire  . 

^18^^17 » ^8  Pelargire 
Ci^HgjOj  Benzire  . 
^20-^11 » ^3  Cumire  . 


DoubtftQ 

compoeitiou 

ofAnhydrooB 

SftlicjUc 

Acid. 


C^Hg    Acetyle  =Ae. 

CgKy    Butyle  =Bt. 

C10H9  Valyle  =V1. 

CigHig  Capryle  =Cpr. 
C13H17  Pelargyle=PIg.§ 

C14H5  Benzyle  =Bz. 

CgoHji  Cumyle  =Gml. 


131.  Of  the  remaining  compound  there  is,  I 
think,  a  doubt  whether  it  be  a  quinquedactylic  or 
a  tcrdactylic  epistyle;  that  is  to  say,  whether  it 

•  Ann.  Joum.  Chem.  Soc.,  vol.  v.  pp.  127,  226 ;  and  *  Phar- 
maceutical Journal,'  1853,  August,  p.  71. 
t  Ann.  Joum.  Chem.  Soc,  vol.  vi.  p.  184. 
J  See  Part  II.  ch.  iii.  sec.  9. 
§  See  note.  Part  III.  ch.  iL  sec.  1. 
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have  the  Bame  antibase  with  that  of  Benzire  or 
one  isomeric  with  Eenzyle,  or  whether  it  have  the 
antibase  C'l^HjOiy  to  be  called  Salinyle.  In  the 
former  case  it  will  have  to  he  writtea  CnH^.O^, 
with  the  name  Benzure  or  Saliaure ;  in  the  latter 
case  it  will  be  CnHjOj.Oj,  with  the  name  Sa- 
lisire.* 

133.  It  mtut  be  remembered  that  the  antibasos  J",' 
of  these  epistyles  are  at  present  hypothetical  mole- 1^ 
cuies,  but  their  existence  as  lK>die9  is  not  unlikely.  *" 
It  will  be  observed  that,  since  we  have  in  these 
new  epistyles  the  representatives  of  two,  perhaps 
of  three,  series  of  coraples  hydrostylea,  which  a 
short  time  ago  would  have  been  classed  in  our 
Third  Group,  there  can  be  httle  doubt  that  the 
whob  of  each  of  these  series,  one  of  which  at  least 
is  very  numerous,  will  have  to  take  their  place 
among  our  salts  of  the  Second  Group  with  isolable 
epistyles ;  but  at  present  the  epistyles  of  the  rest 
of  the  species  of  these  families  are  hypothetical. 
All  these  epistyles  form  hydrostylps  by  combina- 
tion with  water,  which  is  however  effected  slowly, 
and  seems  to  require  the  aid  of  heat  to  promote  it. 


Section  VIII. 

Of  tfte  Relations  of  Water  to  certain  Acids  haviny 
Styks  of  this  Group. 

133.  The  relation  of  the  complex  oxygenous  by-  ^J^j'; 
drostyles  of  this  group  to  water  is  a  matter  of  so  j!^^ 
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much  importance  to  the  theory  of  Satts,  that  it 
be  worth  while  to  devote  some  little  apaoe  to  iJ 
consideration. 
Various  134.  First  let  us  notice  the  several 

umotknui  of 

water  in      which  Water  fills  in  composition.     Water 

compontion.  '' 

sometimes  the  part  of  a  simple  hydrostyle  or 
sometimes  that  of  a  prostylobase,  sometimfiB  of 
epistyle ;  it  also  combines  with  other  sinj^  adtii 
to  form  doable  and  multiple  salts;  it  is  abo  9m 
oxybase^  and  claims,  by  its  solubility  in  ilael^  io\ 
be  included  in  our  definition  of  an  alkali  Wrtv 
acts  as  a  simple  acid  on  Calcium;  for  inatanoej 
oxidizing  that  metal  and  evolving  its  own  Hy- 
drogen, which  is  the  vehicle  by  which  the  Oxygen  ' 
is  brought  to  the  new  base.  It  acts  as  an  alkali 
on  Chloride  [Chlorade]  of  Bismuth,  precipitating 
the  metal  from  solution,  in  part,  as  an  oxide 
[oxade] ;  it  acts  as  a  prostylobase  to  the  epistyle 
S^Og  in  the  formation  of  H:0;S,03  [Sulfiric 
Acid]  j  it  seems  to  act  as  an  epistyle  in  Ca:0;H,0 
— ^Ni:0;H,0,  etc.  and  to  form,  with  Zn:0;S,Oj 
[Zinci-sulfite],  a  double  salt,  which  I  would  repre- 

sent  by  the  formula  — ttt: -. 

^  II  !o 

Water  as         135.  Thc  various  Capabilities  of  water  mark  it 
binaryTty?o-  as  the  mcsotypc"^  of  thc  binary  compounds  formed 

*  By  a  "mcsotyiMj"  I  mean  a  species  which  presents  the  cha- 
racters of  a  group  in  mean  degree,  combining  usually  the  attri- 
but<>s  of  many  allied  forms  without  exhibiting  any  of  them  in 
peculiar  prominence.  By  a  hypotypo  I  shall  mean  a  speci«» 
which  is  marked  in  an  inferior  degree  with  the  characters  of  the 
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by  the  Stylobase  attachment^  seeming  to  combine 
in  itself  the  functions  of  all  other  such  compounds. 
Among  epistyles  it  is  hypotypic,  or  of  inferior  de- 
gree^  having  for  most  oxybases  but  weak  epistylic 
attachment;  but  among  prostylobases  it  stands 
pre-eminent  as  a  telotype,  forming  perhaps  of 
'snch  bodies  a  vastly  greater  number  than  do  all 
other  simple^  single  salts^  taken  collectively.  This 
obvious  and  ancient  notion  of  water  being  the 
mesotype  of  a  large  class  of  compounds^  has  re- 
cently been  put  forth  by  Mr.  Williamson*  and  by 
M.  Charles  Gerhardt.t  The  relation  is  a  most  Jhe  •;  uni- 
important  one;  the  manner  however  in  which t^^o't 
these  eminent  authors^  in  pursuance  of  their  pe- 
culiar theories  of  the  constitution  of  chemical 
compoimds^  trace  this  analogy  in  the  case  of  cer- 
tain compoimds,  to  which  they  apply  it,  seems  so 
contradictory  to  ascertained  fact,  that  it  is  ne- 
cessary to  my  purpose  to  mention  it.  According 
to  those  chemists  who  adopt  the  notions  of  M. 
Gerhardt,  water  consists,  not  of  H-f  O,  but  of 
H'-f-H+O;  the  equivalent  number  of  Hydro- 
gen, H',  being  taken  to  be  half  that  which  passes 

group  to  which  it  is  assigned,  seeming  to  approach  the  uiemher^ 
of  another  group.  I  shall  use  the  word  "  tclotype"  to  signify  a 
gpedoB  which  is  endowed  to  the  highest  extent  with  the  qualities 
which  are  characterbtic  of  its  group,  of  which  it  may  be  taken, 
not  as  a  mean,  hut  as  a  perfect  representative.  By  the  word 
archetype  I  shall  denote  the  ideal  form  after  wliicli  any  body  or 
act  of  bodies  is  supposed  to  be  formed. 

*  Qcu  Jonm.  Chem.  Soc.,  vol.  iv.  p.  352. 

t  Ibid^  voL  V.  p.  127. 


Oxjgeu  and  twomolm 
aasumed  that  equal  v^ 

contain  equal  number 
posed  to  be  the  measui 
tions.     I  think  that,  e 
grave  objections  to  thii 
it  on  this  ground  invoi 
high  a  significance  to  t 
haps  we  may  yet  discoi 
state,  in  which  its  eqv 
double  of  that  which  it 
my  object  here  is  not  to 
others,  but  to  point  out 
best  interpretation  of  n 
facts,  which  a  new  and  oo 
tends  to  explain,  are  equ 
old  and  simple  theory. 
to  pursue  the  views  of  th 
generalities,  but  shall  in 

*  Sinoe  H  rppresento  that  q\ 
bines  with  Oxygen  to  form  wa 
the  old  notation  altogether,  adoi 
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tail  at  which  I  find  myself  etumbliog  against 


).  Now  if  there  is  one  thing  certain  in  che- 
Y,  it  is  that  some  compounds  are  decomposed 
3  voltaic  current,  and  that  under  voltalyais  a 
f  such  bodies  appears  uniformly  at  the  anode, 

volta-negative,  and  the  rest  at  the  cathode, 

Tolta-positivc ;  this  is  the  sole  ray  of  unmis- 
le  light  which  yet  has  reached  us  amid  the 
re  mystencis  of  chemical  union.     To  this  one 

constantly  to  look  with  clinging  hope,  that 
y  yet  help  U3  to  a  knowledge  of  the  other 

concerned  in  the  construction  of  the  more 
ex  substances ;  taking  care  however,  mean- 
that  we  do  not  expect  it  alone  to  give  us  any 

information  about  the  coneitution  of  those 
.  on  which  it  manifestly  has  no  bearing. 
respect  to  this  one  force,  we  can,  in  our  for- 

represent  so  much  of  the  nature  of  a.  large 
jf  compoimds  as  is  affected  by  the  stylobasic 
jDent,  and  that  much  is  by  no  meiuis  of 
lary  importance ;  as  to  the  rest  of  the  or- 
ition  of  the  more  simple  bodies,  we  can  only 

suggestions,  founded  on  scattered  facts  and 
uent  analogies.  But  this  one  spark  of  vol- 
Inmination  is  extinguished,  or  at  least  placed 

a  bmhcl,  by  M.  Gcrhardt's  theory.  Those 
allow  or  agree  with  this  chemist,  ignore  the 
3tJon  derived  from  the  voltaic  pile;  while 
fall  into  the  opposite  error  of  inferring 
ts  indications  more  than  it  teaches  us :  thus 


iffnoFPdbf 
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both  fall  into  Bimilar  miatakes,  setting  up  t 
which  are  flatly  contradicted  by  the  s 
petiments. 
^g°*g»  137.  According  to  the  news  of  the  "Unita 
■J^*^  diemUts,  Acetic  [Acctiric]  Acid,  for  instanS 
WRter,  in  which  one  of  the  two  proportionals  of  1 
dxDgen  is  replaced  by  the  group  of  atoms  CjH', 
»*ter,  on  this  pbui,  beii^  represented  by  «. 
Acetic  [Acetiric]  Acid  is  written  accordii 
WrO.t  Now  bens  not  only  is  all  sight 
the  molecular  constitution  of  water  and  of 
add,  as  revealed  by  the  voltaic  pile,  quite  I 
but  the  indications  of  this  invnluable  disaed 
tool  are  directly  contravened ;  for  if  the  notai 
^O  and  *^^^^}0  does  not  mean  that 
H'  +  H  are  together  volta-positive  in  water, 
CjH'jO  +  H'  are  volta-positive  in  Acetic  Adc 
really  represents  almost  nothing  at  all;  for 
moat  important  fact  we  know  about  the  com; 
tion  of  water,  is  that  in  it  all  the  H  or  H'  +  l 
Tolta-positive  and  all  the  0  negative;  and  a 
mula  which  does  not  indicate  this,  does  not  n 
the  most  fundamental  fact  in  the  nature  of 
body  it  depicts ;  and  if  this  is  not  meant  U 
denoted  by  the  formula,  it  might  be  as  well 

*  QerhBTdt's  '  Intmductioa  &  1'  £tude  Ae  It.  Cbuaie  par  li 
lime  Unitairo'  (Parie,  1850). 

t  Qu.  Joum.  Chem.  Soc,  vol.  it.  (18&1)  p.  237,  and  i 
(1852)  p.  130. 
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for  the  sake  of  symmetry,  to  write  it 
['.  I  know  of  no  other  sense  in  which  the 
O  can  be  said  to  replace  the  H',  except  in 
Kat  it,  like  the  first  atom  H',  goes  to  make 
?  volta-positive  member  by  being  added  to 
:her  atom  H' ;  and  I  know  of  nothing  else 

the  formula     -     H'[^*  ^  written  in  pre- 

e  to  H'OCoH'sO  or  to  CoH'^Oj,  can  be  taken 
Ein ;  and  if  it  means  this,  it  asserts  as  truth  a 
profound  &lsity.  If  it  be  said  that  the  for- 
loes  not  notice,  and  that  its  advocates  do  not 
ii2e,  the  all-importance  of  the  voltaic  con- 
ion  of  water,  then  the  latter  make,  and  the 
r  records,  a  grievous  mistake ;  for  the  voltaic 
and  the  binary  theory,  though  of  no  import, 
•alueless  as  respects  bodies  not  constructed 
ling  to  the  laws  of  this  bipolar  agency,  are 
:uificant  in  the  case  of  true  voltalvtes.  To 
value  knowledge  which  we  have  acquired  by 
'  this  power,  because  it  docs  not  enlighten  us 
atters  with  which  it  has  no  concern,  is  as 
losophical  as  to  expeqt  it  to  explain  tlie  na- 
>f  all  compounds.  It  is  as  grave  an  error  to 
tk  from  the  attempt  to  bind  protean  nature  as 
o  essay  to  carve  its  every  form  to  suit  a  pro- 
lan formula. 

^.  The  voltaic  pile  has  dropped  almost  entirely  {^'"'j;,';,f"' 
the  hands  of  the  chemical  anatomist.     But  ^J^^^"""*" 
iscoverv  of  capital  importance  has  been  made 
it  of  late  years ;  so  simple,  yet  so  coniprchen- 
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flive  in  its  bearings,  that  one  wondem  the 
ment  was  not  made  long befinre;  nevertheleaa 
its  announcement  it  has  almost  escaped 
This  is  the  more  surprising  to  me,  as  the  qi 
was  one  which,  on  account  of  the  light  whidi 
solution  would  throw  on  the  theory  of  Salts,  I 
noted  for  examination  when  the  opportunity 
ofier,  long  before  it  was  put  to  nature  by 
infinitely  better  qualified  for  the  task.  I  allode 
Dr.  Kolbe's  voltalysis  of  Acetic  [Aoetiric] 
of  Valerianic  [Valiric]  Adds,*  and  to  the 
ascertainment,  by  those  experiments,  of  the 
dinal  fact,  that  the  Zoogenic  molecules  of  the 
submitted  to  treatment  (the  Valerianate  of  Potasrii 
[Valerite  of  Potassiimi]  and  Acetate  of  Potans 
[Kal-acetite]  )  belong  to  the  volta-n^ative  side  of 
the  compound  in  each  case,  and  appear  among  the 
''  anion"  bodies  at  the  ^'  anode,"  against  the  posi- 
tive volt-ode  of  the  pile.  It  was  not  to  obtain 
information  as  to  this  point,  the  one  which  I  should 
have  first  sought  and  which  seems  to  me  the  mod 
important  one,  that  Eolbe  made  this  experiment. 
He  entered  on  the  inquiry  for  the  purpose  of  ascer« 
taining  the  internal  constitution  of  the  Zoc^enic 
group  of  molecules  in  these  compoimds.  It  seemi 
strange  that  chemists  should  be  seeking  knowledge 
of  the  intimate  structure  of  partial  members  ol 
compounds  before  they  have  determined  the  rela- 
tive position  of  these  different  organs  to  each  other, 
and  their  articulation,  so  to  speak,  to  the  main 

*  Qu.  Joum.  Chem.  Soc.,  vol.  ii.  pp.  169, 183  (1849). 
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body  of  Uk  compound ;  nevertheless  though  tbiB 

— ^^-  Tiot  the  object  of  Kolbe'a  inquiry,  he  did  not 

-■  lie  opportunity,  of  learning  this  truth  by  the 

. ,  ntcape  him.     Accordingly  he  says :  "  With  a 

-■.  ■«  ttf  astrrtaiuing  at  which  pole  each  of  the  pro- 

■ij.ts"  of  lUe  voltaljsis  "was  liberated,  I  endea- 

■  uorcd  to  »e{iarate  the  electrodts  by  means  of  a 

poroo*  diaphragm,  which  allowed  me  to  collect  se- 

pwately  the  substances  disengaged  at  either  pole. 

...  it  was  found  that,  on  closing  the  circuit,  only 

Hnlrogeu  and  free  Potash  were  disengaged  at  the 

eoppcT  pole ;  while  all  the  other  products,  the  Ethe- 

nil  Oil,  Carbonic  Acid,  the  Odorous  Gas,  and  the 

bAdd,  appeared  at  the  positive  pole."* 

:  This  was  the  result  of  an  espciimeut  on  ^ 

Vaknanate  [\"a]erite].     Precisely  analogous 

r  yielded  bj-  the  Acetate  [Acetite] 

g  subjected  to  the  question :  "  Acetic  Acid, 

■deoomposed  in  the  circuit  of  the  voltaic  cur- 

f  u  decomposed  into   Methyl   and  Carbonic 

both  being  hberated  at  the  positive  pole, 

f  at  the  negative  pole  pure  Hydrogen  alone 

d."t 

mn.  Soc.,  VCd.  ii.  p.  169. 

b  iaau.  Chnm.  Sw^  tdL  ii.  p.  1S3.     The  voltal.vsis  of 

ie  lidi  is  obTioiad)'  >  iihenoracnon  predj>etj  Bimilar 

a  the  aiiiukr  dDConipoution  of  njdnvl<^.aul- 

bw}  AM.     Under  llie  roliaii?  curpenl  thu  tatk?  i»ni- 

|-(n;0;S,0^  if  rMolvol  inlo  U,  whicli  nCBpeu  nl   Ihc 

S,0^  irhioii.  pBHin;  to  tliu  wiode,  either  eoio. 

■  with  aaothrr  bue.  if  one  W  prexaUKi   to  it,  or  nsolroa 

lfiMti4>l7|[«n,  whirhncspn;  anrl  S.U^  niiirii  i 


tJH.OyOt,  airanling  Ic 


ragth  of  the  mAu- 
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«  140.  Here  was  a  bright  clear  fact,  worth,  I  • 
ceive,  much  more  than  the  arithmetical  analyi 
the  substances  and  the  knowledge  of  the  percent 
of  each  element  contained  in  them  j  yet  the  dia 
guishcd  author  of  the  paper  to  which  I  refer  o 
mentions  it  incidentally,  and  makes  no  c 
upon  the  highly  instructive  phenomeuon  wliicb 
has  occasion  to  notice.  All  his  attention  was 
keenly  directed  to  the  minute  anatomy  of  the  i 
tihaac  part  of  the  acid,  that  he  seemed  not  to 
aware  of  the  iniportant  revelation  he  wa«  maki 
of  the  genera]  plan  of  the  structure  of  the  ent 
compound.*  So  little  notice  indeed  has  been  ti 
tion,  itaelf  suiTurs  decompoailion,  ander  the  artion  of  the  Oij 
erolred  in  contact  witli  it.  Kolbe  repreBpnle  thi>  Toltnlj-tic  fii 
of  Tdorianio  [Tttlirii!]  Acid  by  tliia  eqnation,- 

H:Oi(c,.H,(C,n,Uo,={n}  +  {H,(C;H0,  +  a(cojl, 

of  irhioh  I  hsTe  ventured  slightly  to  modify  ibv  form,  chiel^ 
punctuatioii,  witb  a  vieir  to  perepicuity,  oud  by  Indicating  « 
I  mwicCTTe  to  be  iJio  coDstitution  of  hia  hydpooirbon  ' 
Va^I  (C,n,),  The  AdbI  mult  in  this  c«»  diiTcra  in 
from  that  obtained  from  H:0;S,Op  by  mu<oD  of  the  ct 
and  instability  of  the  oiitiboAe,  and  the  great  t^mdcnvy  t 
nmtion  of  the  very  parnumcnt  compound  COj  [Cwbore]  wl 
orer  the  dieposition  of  (hu  fonfititucnt  olcnaenta  ia  &Ti>until 
it>  appcaranoe.  The  ullimnte  compounds  yielded  at  the  b 
would  probably  depend  on  tlio  conccntratioii  of  tlio  liquid.  1 
Biperiments  of  Kolbc's,  being  mon;  special  than  the  fini  U 
made  by  Faraday  of  the  Tollalytic  bdiBTioor  of  Acetic  [Aoeti 
Acid,  as  pirt  of  a  more  extended  inquiiTJ  (Resmrehe*  in  B 
trieity,  §1  749,  773,  774),  must  bo  taken  m  more  prooi 
reeults,  ■which  however  t«nd  entirely  in  eonfinnation  oj 
diseoTered  by  the  groat  physicist  of  England. 

•  Since  this  was  ■written.  Dr.  Kolbo  hsu  putilinhed  a 
(Qu.  Joum.  Chem.  Sac.,  toL  vii.  p.  Ill)  having  the  a 
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only  by  Kolbe  himself^  but  by  other  chemists^ 
:he  &ct  which  was  thus  ascertained^  that  Messrs. 
BLzier  and  Gosslethi^  following  up  his  researches 
some  similar  experiments  on  Caproic  [Hirciric] 
i  CEnanthylic  [CEnanthiric]  Acids,  make  no 
mtion  in  their  published  account*  of  their  results 
the  voltaic  position  which  the  Zoogenic  products 
umed  in  the  decomposition,  though  there  can  be 
doubt  that  these  followed  the  same  law  which 
svailed  in  Kolbe's  experiments.  These  gentle- 
n  generalize  the  indications  of  the  results  ob- 
Dcd  by  Kolbe  and  by  themselves,  to  the  eflTect 
hat  the  members  of  the  series  CnHnO^,  when 
ated  with  the  galvanic  current,  invariably  give 
2  to  the  formation  of  a  hydrocarbon,  closely  con- 
rted  with  the  series  following,  one  step  lower 
the  scale  of  organic  compounds.  Hydrogen  and 
rbonic  Acid  being  simultaneously  eliminated.'^ 
it  not  a  word  is  said  of  the  far  more  signifi- 
it  fact,  that  the  hydrocarbon  comes  off,  as  it  no 
abt  did  in  these  latter  experiments  as  well  as 
the  former,  on  the  stylic  side  of  the  system. 
hen  those  who  accept  a  theory  do  not  see  the 
port  of  a  fact  which  proves  this  truth,  it  is  not 
narvel  that  the  fact  is  ignored  by  the  upholders 
an  opposite  view. 

;  'vrith  these  paragraphs,  in  wliich  ho  shows  the  important 
ring  of  his  experiments  upon  the  constitution  of  the  salts 
ich  were  the  subjects  of  them,  and  applied  his  facts  to  rcfuta- 
1  of  the  Unitary  Theory.     (See  a  note  to  the  Preface.) 
*  Q.u.  Joum.  Chem.  Soc.,  vol  iii.  pp.  222,  229. 
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^^^^'       IH-  Now  this  single  term  "positive  pole, 
^P^jj   fining  the  place  taken  by  the  hydrocar>»ii  on 
!?m^ ''    voltalysis  of  a  Zoogenic  compound,  teaches 

finitely  more  about  the  eunstitutioD  of  such  a  1) 
than  do  whole  eliaptere  of  discussion  about  the 
ture  of  the  "radieal"  which  is  involved  ii 
reveals  to  ua,  not,  be  it  observed,  that  the  hydro 
bou  is  vol ta- negative,  but  that  it  formed  part 
complex  volta-negative  member,  which,  oo  tha 
tachment  wliich  held  it  to  the  base  being  neot 
ized  by  the  opposite  induction  of  the  pile,  split 
into  aubordiuate  groups,  which  we  may  or  may 
conceive  to  have  pre-existed  in  the  salt. 
lie  iAo»ry  142.  Now  if  thpse  acids  are  to  be  compared 
SdAdd"  '*'''*'""'  '*^  ^^^-y  unquestionably  should  be,  bi 
analogous  to  that  liquid  in  their  general  chem 
attributes,  then  previously  to  this  demonstrat 
by  Kolbe,  of  the  constitution  of  Acetic  Acid,  t] 
theories  might  have  been  held  as  respects  the 
sition  of  its  hydrocarbon  member:  namely,  I 
(1)  the  hydrocarbon  is  conjugated  to  the  O^ 
of  the  nuclear  or  prostytobajjic  water;  (2)  the 
drocarbon  is  conjugated  to  the  Hydrogen  of  s 
water;  (3)  (since  the  I'nitariau  suggestion  of 
basic  part  of  water  not  being  a  unit,  but  a  dui 
the  hydrocarbon  replaces  half  the  Hydrogen,  oo 
pying  in  the  compound  a  similar  position  to 
H'  80  snbstitntcfl.  As  no  one  has  yet  proposed 
halve  or  to  doulile  the  Oxygen  of  water,  the  p 
sible  fourtli  alternative,  of  a  part  of  that  mem! 
being  replaced,  needs  not  to  be  stated ;  but 
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t  ai  Kolbe,  only  oue  of  tliese  notions 
:  for  its  results  teach  us  uncqui^ooally 
Lcetic  [Acetiric]  Acid,  and  in  its  eimilars. 
icarbous  lie  voltaically  on  the  same  side 
nupoimd  as  does  the  Oxygen  of  water, 
1  short,  a  colon  to  represent  the  partition 
polar  compound  into  its  two  members,  or, 
Ktcly,  tlie  union  of  these  two,  voltalysis 
OS  tliat  water  is  H:0,  and  that  Acetic 
;]  Acid  is  H:0,(C.H,),  and  distinctly 
I^H^IIjO^  nor  (C,H,Oj;n:0,  nor 
)H';0,  nor,  as  the  "Uuitariaus"  prefer 
it,  ^ving  a  precision  to  their  flat  contra- 

r  nature,  '  'h'/^'  ^^  ''"^  ^^  "'^'^ 
us  with  the  simple  salt,  water,  and  if 
:  CjHjOj  or  CgHjO  occupied  the 
1  in  the  acid  that  H'  does  in  water, 
formula  in  the  preceding  sentence  would 
■  be  the  simplest  way  of  representing  the 
ion  of  the  Acid  ;  but  the  voltalysis  de- 
es thai  tliis  is  not  the  fact,  but  that 
,HJ  is  the  only  one  of  the  suggested  for- 
bidi  is  not  in  direct  contradiction  to  the 
This  formula  however  is  not  the  host  that 
II  a  condition  to  propose  for  it ;  it  is  true 
it  goes,  but  does  not  state  all  that  we  are 
to  predicate  as  being  known  of  the  consti- 
r  the  compound.  This  acid  is  certainly 
B  to  water,  and  it  is  almost  assuredly  antt- 
(Sulfuric  rSulfiric]  Acid  (H:0;S,Os).  On 


JJ.IKI 

that  is  to  say,  as  water 

(C,  11.^)0.^  is  associated 
gen  of  the  halobasc  w 
already  mentioned,*  ai 
to  prove,  Gerhardt  has 
pound,  this  very  epist] 
logons  in  function  to  S 
srntbMwof      143.  But  Ecain,  as  1 
blue.  The    pursue  our  theoretical 
leriet.         by  extending  the  same 
governs  the  constructic 
our  acid,  to  the  synthcfi 
on  which  its  epistyle  is 
to  justify  this  explanatic 
of  these  zoogenic  nuclei. 
the  results  of  the  voltal 
record.    Were  this  acid 
Yoltaie  analysis,  there  cs 
Carbon  would  come  off 
tion  with  Oxygen.    We 
eluding  that  the  eonstru 
precisely  analogous  to  tVi 
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^ow  Acetic  [Acetiric]  Acid  is  one  of  a  series*  of 
lunnologous  acids^  of  which  each  differs  fix)m  that 
3iext  below  it  in  order  of  complexity  by  the  regu- 
lar excess  of  two  equivalents  of  Carbon  and  two  of 
Hydrc^en  (CjHg).  The  first  of  these  is  Formic, 
of  which  the  most  reasonable  account  that  we  can 
Jtender  as  to  its  constitution^  is  that  it  is — 

H:0;(C2,H),03. 

Here  C^H  seems  to  occupy  the  same  position  which 
C3  holds  in  Oxalic  Acid ;  the  former  molecule  seems 
to  consist  of  the  latter  (Cg),  with  the  adjunct  H. 
oonjugated  to  it.  The  next  step  in  complexity  in 
this  series  is  Acetic  [Acetiric]  Acid,  the  constitu- 
tion of  which  is  the  same  as  that  of  Formic  Acid, 
except  that  here  we  have  CjHg  instead  of  H.  Now 
we  can  give  no  much  simpler  expression  of  the 
constitution  of  this  CgH^  than  that  which  we  ob- 
tain by  supposing  it  to  be  formed  by  the  same 
process  of  conjugation  which  we  find  occurring  in 
so  many  other  parts  of  tlie  anatomy  of  Zoogeuic! 

♦  The  series  is  commonly  called  that  of  the  fatty  acids,  from 
the  mesotypic  members  of  the  series.  The  hypotypic  mcmbtTS  an* 
soluble  in  water,  aqueous,  not  fatty.  The  telotj-pic  species,  thus*- 
in  which  occur  the  peculiar  properties,  to  developc  which  seerus 
to  be  the  aim  of  the  series,  are  more  strongly  marked,  are  waxy, 
not  fatty.  Since  the  best  definition  of  an  oU,  a  liquid,  or  Uquefi- 
ablo  compoimd  insoluble  in  water,  includes  two  of  tliCfki  tji)e8,  thf 
(atty  and  the  waxy,  the  mesotypic  and  the  telotypic,  the  mean  and 
the  perfect,  the  word  "oil"  may  be  taken  as  the  best  guide  to  a 
name  for  the  whole  family;  hence  the  term  "  Ela-omnous,"  of 
Greek  derivation,  would  be  a  suitable  general  appellation,  iuchid- 
ing  them  all,  since  all  either  fonn  or  tend  to  tlie  ibmiutiou  of  oil.-. 

g2 
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that  these  coinpoundB  correspond  to  water  in  (cm 
but  have  the  two  volumes  of  the  Hydrogen  tbereo 
caeli  replaced  by  one  of  the  complejt  carbon-con 
taiiiing  moluculfs.  It  is  aleo  just  to  the  Unita 
rians  to  admit  that  the  formula!  which  they  ohu 
for  their  particular  compounds,  accordiiig  to  thi 
views,  involve  lower  numbers  than  do  tlioM  de 
rived  from  the  binary  theory,  which  assumed  thai 
the  hydrogen  of  water  is  a  unit.  Occaaioiial 
plieity  however  must  not  be  courted  to  the  neg- 
lect of  constant  truth.  Now  with  respect  to  tbj 
cou-ititutiou  of  these  double  compounds,  wc  hart 
no  information  as  to  the  kind  of  forces  which  unit* 
the  molecules  of  Oxygen  to  the  hydrocarbon  mem- 
bers, Jl.  (Jerhardt  would  write,  for  example,  the 
double  compound  produced  from  the  "  Benzoic 
Chloride"  and  the  cuminate  as  ^  H'*of^'  ""^ 
water  as  H'f^'  ^^^  would  assert,  if  this  formula 
means  anything,  that  the  same  kind  of  force  whii^ 
uuites  the  basic  Hydrogen  to  the  Oxygen  of  wa- 
ter here  unites  the  two  left-hand  members,  b^ng 
positive  to  the  one  molecule  of  negative  O  at  tha 
right.  If  he  had  demonstrated  this  point,  his  po- 
sition would  then  have  been  tenable,  but  there  is 
nf>  indication  of  such  a  condition  ;  on  the  contrary, 
we  are  aU  but  positively  certain  that  in  the  origi- 
nal compound  the  "  cuminate,"  of  which  this  new 
body  is  supposed  to  retain  the  form,  the  vhole  of 
that  member  of  it,  (C,uH',,0)0,  which  remains  in 
the  new  body,  did  not  occupy  that  position,  but  was 
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seruw  con- 
tinued. 


Thus  ire  should  represent  our  acid 

H:0;(C3-H-C2H2),Os, 

in  which  the  Antibase  is  C2-H-C2H2*=Acetyle. 

144.  The  series  of  Elaeogenous  hydrostyles  is  ^oS**^ 
continued  by  the  successive  addition  of  one  more 
molecule  of  C^H^  to  each  following  species;  the 
next  or  third  term  of  the  series  is  Propionic 
Acid=H:0;(C2H,(C2H2)2)Os  [Propiric-hydro- 
style].  Among  the  succeeding  members  are  se- 
Teral  of  which  Oerhardt  has  separated  the  epi- 
styles ;  and  the  two  highest  at  present  known  are 
Brodie^s — 


though  not  known  as  so  decided  a  hase,  takes  the  same  position 
vhich  Ethyl  may  oocupj  in  certain  other  important  compounds ; 
it  is  therefore  not  improhahle  that  Fenyle  exists  thus  conjugated 
to  C.  in  the  Antibase  of  Benzoic  Acid  [Hydrobenxute],  Benzyle, 
which  would  then  be  written  Cj'C^Hj,  or  (X''H.t(C^^{C^B^\2; 
90  that  the  formula  of  this  acid  becomes  H:0;  (C,Fn)03 ;  so  it 
i«  probable,  on  the  same  grounds,  that  in  the  other  acids  of  this 
Aromagenous  series  the  Antibases  consist  of  basic  molecules  con- 
jugated to  C;.  We  should  suppose  then,  on  this  view  that  in 
these  cases  a  certain  quantity  of  the  Carbon  is  polymerized  in 
the  original  hydrocarbon  nucleus,  before  uniting  with  the  par- 
ticular single  molecule  C^,  to  which  we  should  attribute  the 
Antibasic  character  of  the  complete  hydrocarbon  group. 

*  It  will  be  obseryed  that  this  complex  Antibase  consists  of 
three  members  analogous  in  position  to  those  of  the  complex 
Style  of  an  acid  of  our  second  order ;  this  resemblance  may  serye 
a^  an  aid  to  the  memory  in  reconstructing  the  formula  of  ana- 
logous compounds.  G,  corresponds  to  the  original  Prostyle  of 
the  prostylobase  ;  H  to  the  Antibase  or  Copula  (see  §  88,  p.  73)  ; 
C.IIj  to  the  Characteristic.  This  analogy  however  is  only  for- 
mal and  superficial,  and  must  not  be  mistaken  for  an  intimate 
•imilarity  of  constitution. 
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body,  if  it  be  an  element  or  a  dimeric  ix>iidition 
a  compotmd,  with,  iu  either  case,  a  doubled  eqi 
valent  weight.*    And  so  we  might  exi>ect  to  go 
by  successive  red upSi cations,  increasing  the  coi 
bining  weight  of  the  tnolecule  up  to  the  nth  poi 
of  2.  The  cases  in  which  tliis  agglomeration  of 
lecules  occurs  are  rare,  and  we  have  no  reaaon 
supposing  that  this  is  one  of  them ;  on  the  contrary, 
one  of  M.  Gerhardt'a  new  results  is  most  easily' 
explained  by  supposing  that  in  one  case,  even  wh^ 
the  molecules  thus  presented  to  each  other  wen 
different,  they  did  oot  cohere,  hut  that  a  consider- 
ahle  quantity  at   least  of  one  of  them  remaiaed 
free.     I  have  before  alluded  to  hia  experiment  of 
the  action  of  "Benzoic  Chloride"  [Chlo- benzine] 
on  Acetate  of  Potaasa  [Kal-acetite] .     If  this  cou- 

*  Mr.  Brodie'i  &ctB  an  to  tho  eouditian  of  elements  nt  th«  mo- 
ment of  chemical  cbange,  uid  his  theoretiinl  Buggestiooi  u  H 
the  synthesis  (lee  Brodio's  Eesaj  on  this  subject,  'Philosophi- 
eal  Truuactioos,'  1S60,  pui  ii.  p.  767),  moet  not  Iw  auppowd  ta 
oonfirm  the  DDtioD  of  the  coaJoauonco  of  aimiloi'  nascent  mole- 
cube  into  a,  compaund  molecule :  hia  highl;  interesting 
throw  no  light  upon  this  question.  If  aueh  s  duplintion  of  Ibt 
dlements,  as  he  conchies,  does  occur,  it  is  not  b  purmuient  con- 
ditioD  which  subaequeDtl;  belongs  lo  thorn  in  (heir  bm  State, 
■till  lees  dooii  it  follow  t1ie»e  bodies  into  their  su!>a»|upiit  com- 
pounds ;  for  in  oaaee  in  wliioh  two  previouslj'  free  elcmciild  iinil<, 
without  tho  polariziii);  ftid  of  n  third  body,  vf  do  not  find  iLp 
ordinaiy  elements  after  luch  aepanktion  and  sjntheab  »wt»»-i»<g 
with  doubled  equiTalinit  wcigbtA  into  the  new  oompoundt  tb^ 
nMj  form.  It  is  moat  liketj^  that  under  the  Zoophutic  feioM  of 
the  Tegetal  world  this  STntheeia  resllj  takes  pUce,  and  that  we 
owe  the  formation  of  for  instanoo  C,  which  aecma  to  plaj  the 
part  of  an  element  in  this  branch  of  cheniistiy,  to  the  aimultane- 


STYLES   OP  THE   SECOND   6B0UP.  127 

ere,  on  the  inside  both  of  any  theory  as  to  the 
hstract  existence  of  the  ''  radiad^'  Acetyle  (C^  H^) 
IT  Methyle  (C3H3)  in  this  acid^  and  of  the  actual 
extrication  therefrom  of  either  of  them  in  the  cou- 


146.  But  to  retnm  to  the  question  of  the  posi-  *"*•  ^i^^^ 
tion  of  the  hydrocarbon^  voltaically^  in  the  acid,  ifl'^^l, 
ind  to  the  bearing  of  this  feet  on  Oerhardf  s  for-  ^Jl^S"  ^^ 
molae.     It  is  possible  that  some  '^  unitarian/'  mis- 
ocmceiTing  the  point  at  issue,  may  state  that  it  is 
a  well-known  feet  that  voltanegative  molecules 
may  replace  positive  elements  without  destroying 
the  type  of  the  compound,  and  that  so,  though  in 
the  voltalysis  of,  for  instance.  Valerianic  [Valine] 
Acid,    H:0;(CVH,(C2H2)JOs,   the  hydrocarbon 
part  should  come  off  at  the  anode  by  reason  of  its 
n)ltanegative  nature,  it  may  nevertheless  replace* 
positive  H'  in  the  compound.     Let  it  therefore* 
be  well  understood,  that  plain  as  the  voltaic  pile 
speaks,  it  gives  not  a  hint  about  any  hydrocar- 
bon group,  such  as  C2*H,(C2H2)4  or  H,(C2Ho)^,  or 
any  other  herein  concerned,  being  of  itself  voltn- 
negative.     All  it  asserts,  and  that  it  maintains 
most  unmistakeably,  is  that  in  these  acids  tho 
Zoogen  molecule  lies  on  the  side  contrary  to  that 
which  the  H  or  H'g  of  water  occupies,  and  that, 
together  with  other  molecules,  it  makes  up  thi' 
voltanegative  member ;  so  that,  whether  the  Zoo- 
genic  group  l)e  by  itself  voltanegative  or  voltai)osi- 
tive, — and  we  have  no  reason  for  believing  that  it 
is  in  either  condition, — ^it  certainly  was  neither 
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ferent  types,  one  to  that  of  the  El^ogeuons, 
other  to  that  of  AromagenouB  acids.    The  dnplic 
tion  of  this  one  body,  the  carbonous  group,  derii 
from  Acetic  [Acetiric]  Add,  as  represented  in 
Gerhardf  8  formula,  is  in  this  case,  whatever  it  nu 
be  in  any  other  instance,  purely  gratuitons,  so  fi 
as  the  facts  are  concerned,  though  almost  ne« 
tated  by  the  natnre  of  the  symbols  which  he 
Not  the  slightest  indication  is  given  of  a  « 
why  the  volatile  product  obtained  iii  this 
should  not  be  described  as  C,HgO,.     This  is  vhi 
we  are  fully  entitled  to  consider  it  to  be ;  and 
this  case,  bo  it  observetl,  aiwi  in  those  of  all  th 
"  anhydrous  acids,"  the  advantage  of  simplicity 
on  the  side  of  the  old  notation,  for  the  nnmbcr 
elementary  atoms,  supposed  to  be  involved  in  thi 
compound  in  the  latter  formula,  is  lest 
aud  the  number  of  symbols  employed 
ooe-half,  than  those  of  the  formula  of  the 
system.     lu  this  case  then  we  are  fairly  eutitit 
to  accept  the  beautiful  substance  presented  to 
by  M.  Gerhardt  as  truly  the  epistyle   [Aoetiroji 
C,H,0,  or  (C3-H,(aH,)),03  of  Acetic  [AcetiricJ 
Acid ;  and  by  inference  from  this  case,  in  the  ab- 
sence of  any  proof  or  ai^mcut  to  the  contrary  in 
the  other  cases,  we  may  acknowledge  that  we  on* 
to  him  the  diBcovery  of  the  epistyles,  of  which  a 
list  has  been  given  above. 
,^      156.  But  some  experiments  are  wanting  to  throw 
fiiirther  light  on  the  constitution  of  those  of  the 
new  "  anhydrous  acids"  which  really  are  coupled- 
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for  instoDoe,  tbe  double  compound,  consist- 

■f  the  epistyles  of  Benzoic  [Benzirif]  and  Cu- 

c   [Ciimiricj  Acids,  be  converted  by  the  ac- 

,.  uf  wat^r  into  a  coupled  acid  containing  botb 

irhons?  if  so,  it  would  further  demonstrate 

B  body  is  not  an  analogue  of  water,  having 

I  halves  of  hydrogen  severally  substituted ; 

lether  the  resulting  compound  aboidd  con- 

Wje  or  two  molecules  of  water,  so  as  to  re- 

^  to  be  written  with  the  asu^  symbols,  as 

d  as  water  with  the  complex  molecule 
1  to  its  oxygen.     Again,  perhaps  from  one 
s  double  compounds  there  could  be 
1  a  body  cont^ning  CI  instead  of  O,  and  to 

3it4xl   as,   for  instance,   n'j^^-OiO'  °'' 
P'   ' --.    The  action  of  such  a  body  on  the 

1  Salts  concerned  in  tbe  experiments  above 
kutinld  yield  very  interesting  results;  it  would 

I  generate  for  us  bodies  analogous  to  Ger- 
n  double  compounds,  but   of  higher  com- 


.  It  a  somewhat  remarkable  that  these  re-  ''■'' 
i  rdwold  be  accepted  hy  any  chemists  as  being 
itire  of  the  duad  condition  of  tbe  Hydro- 
t  of  water.     In  reality  tbe  duad  form  of  thost- 
of  M.  GcHiordt's  compounds  nbieh  really  have 
tbis  quality,  as  wdl  of  Mr.  Williamson's  double 
,  to  which  I  shall  hereafter  refer,*  is  due 
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not  to  the  duality  of  the  hydrogen  of  water, 
to  the  duality  of  water  itself  and  of  its  analogi 
the  salts,  us  respects  their  volta-positive  and 
gative  merabera.     This  fundameutal  duality  ia 
nored  and  altogether  put  out  of  sight  by  the  adi 
cates  of  the  Unitarian  Theory,  and  in  its  pli 
set  up  a  hypothetical  duality,  attributed  to  a  d 
ferent  law,  but  owing  the  sole  support  which 
receives,  by  lateral  assistance,  to  the  very  fact  whi 
it  supplants.     The  duality  of  the  Soda  Salte 
cemed  in  these  reactions  is  unquestionable : 
demonstrable  that  all  their  metal  lies  on  one 
voltaically  and  all  the  rest  of  their  constituents  o 
the  other,  just  as  all  the  Hydrogen  of  water  is  p( 
sitive  and  all  its  Oxygen  negative.     It  is  a  pa 
version  of  fact  to  shift  this  bipolarity  by  a  kin 
of  chemical  synecdoche,  or  figure  of  theory,  fron 
the  whole  to  the  part,  from  the  salt  to  its  baas 
The  duality  of  the  coupled  compounds  actuall] 
produced  arises  further  from  the  dual  nature  d 
the  experiment :  two  bodies  are  brought  togetho 
and  a  two-membered  body  is  the  result  of  the  Itt 
teral  attachment  of  the  two  bodies  produced  M 
the  double  decomposition.     No  such  phenomenoq 
ought  to  be  taken  as  giving  even  a  hint  of  anjjj 
fundamental  duality,  until  triple,  quadruple,  and 
other  experiments  had  l)een  tried,  in  which  thrM 
and  other  numbers  of  compounds  were  simultaoea 
ously  brought  together,  with  a  constant  produo 
tion  of  only  coupled  compounds,  ^o  the  contintul 
exclusion  of  alt  triple  and  quadruple  results.   Sncli 
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mode  of  proceeding  would  have  excluded  the  spe- 
nlsfciTe  AiftiTig  of  the  true  polarity  of  salts  firom 
he  centre  to  the  side  of  their  construction. 
158.  We  are  still  then  entitled  to  consider  all  The  cormM 

▼lew. 

rae  sin^  hydrostyles  as  waters  in  which  not  one- 
hdf  of  the  Hydrogen  is  replaced  by  another  atom^ 
liat  in  which  the  whole  of  the  Oxygen  is  either 
replaced  by  another  molecule^  simple  or  complex^ 
or  hMB  conjugated  to  it  another  molecule  of  com- 
plex constitution. 

Section  X. 

Of  the  relation  of  certain  Double  Salts,  having 
Simple  Styles,  to  the  Single  Salts  having  Double 
Styles. 

159.  Among  the  saline    compounds  of  which  obscore  na- 

T  1  •  -I  ▼%  tureof  some 

wit^  forms  a  part,  I  have  mentioned  Double  Salts  P<>°i>^^ 
as  an  important  class.  To  some  of  the  bodies  that 
may  be  ranged  under  this  head  there  is  attached  a 
peculiar  interest,  which  arises  out  of  an  obscurity 
as  to  the  real  nature  of  some  of  them,  as  regards 
the  position  which  is  occupied  in  their  constitution 
by  the  water  they  contain. 

160.  Our  idea  of  a  double  salt  is  that  of  a  twin  Ambiguity 
compound,  consisting  of  two  single  salts  linked  r^a^^bmee 

"  ,.  ,  of  some  h»- 

together  in  parallel  positions,  with  their  neutral  \X°o^''* 
points  side  by  side.      To  exhibit  this  by  a  dia- 
gram :  as  we  represent  a  single  simple  salt  by  the 
>vmbol  — »— ,   two   such    Unes   will    represent    a 
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treatment,  their  reasoning  is  effectually 
at  this  its  very  outset.  No  argumeut  whateve 
has  been  produced,  on  the  occasion  of  these 
perimcuts,  to  show  that  Benzoic  [Benziric]  Adi 
is  not  H:0;(C,^H5},03,  tliat  is  to  say,  water  ia 
which  the  complex  molecule  (C,^Hj},03  is 
oexed  to  its  prostylic  Oxygen ;  therefore  we 
Htm  at  liberty  to  maintain  that  these  formulie  art 
reasonable  ones,  and  to  use  either  of  them  in  T&- 
presenting  the  changes  which  ensue  in  these  reac- 
tions. We  may  then  represent  the  formation  ft 
"  anhydrous  Benzoic  Acid"  thus — 

No:0;(C„II,),03  +  (C|,H,),0;a  =  Nii!Cl  +  2((Ci,Hi)0,). 
This  indicates  that  for  each  molecule  of  Na;  CI  [So- 
dichlorade]  that  is  produced,  two  separate  equiva- 
lents of  the  epistyle  CuIl^jOj,  Benzire,  are  liber- 
ated. But  M.  Grcrhardt's  formula  for  the  resolting 
Zoogcnic  compound  is  c^Tj'^ni^i  ^^^  if  this  be 
translated  from  unitary  symbols  directly  into  the 
oi-dinary  notation,  which  he  is  entitled  to  claim,  ire 

have,  instead  of  it,  this  formula  '*  ^  ''■  ,  a  double 
compound  analogous  to  a  double  salt.  Now  it  ia 
this  duplication  of  the  compound  which  is  im-  j 
plied  in  t)ie  unitary  formula  that  is  supposed  to 
be  proved,  and  tlie  establishment  of  which,  apart 
from  the  Unitary  Theory,  is  strongly  suggestive  of 
error  in  the  old  theory  of  the  construction  of  this 
and  of  a  vast  number  of  other  acids. 
'*      153.  It  is  from  this  supposed  coupling  of  the 
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ales  that  the  sapport  lent  by  these  experi-  ^J^ 

to  the  new  theory  is  derived.  It  is  impor-  2^- 
'lien  to  examine  what  are  the  actoal  results 
t^^  in  this  direction^  that  doe  importance 
^  assigned  to  whatever  they  prove.  If  how- 
vve  find  that  there  is  no  evidence  of  this 
Uig  of  the  molecules  in  these  particular  in- 
^^  and  that  in  the  cases  in  which  it  does 
it  is  due  not  to  the  general  model  of  the 
^^unds  into  which  these  molecules  are  cast^ 
D  the  special  form  of  the  particular  experi- 
»  and  if^  further^  we  find  that  the  apparent 
g  of  the  formulse  of  the  compounds  in  ques- 
into  the  duad  figure  is  owing  to  the  ma- 
sry  of  the  very  theory  which  is  used  to  ac- 
t  for  the  change^  and  which  the  reaction  so 
dned  is  supposed  in  its  turn  to  illustrate^  in 
case  we  need  not  yet  surrender  to  the  new 
7  the  tottering  ruins  of  the  old  one,  but  may 
in  for  the  present  tranquilly  in  possession. 
4.  The  facts  which  are  supposed  to  demon-  ?^*"p 
3  the  duplication  of  the  molecules  in  these  ^ 
lounds  are  these : — M.  Oerhardt  found  that, 
resenting  the  "Benzoic  Chloride**  to  salicy- 
cuminate,  and  cinnamate  of  Fotassa  [sali- 
*,  cumite,  and  cinnamite  of  Potassium],  com- 
da  of  an  undoubtedly  coupled  nature  were 
iced,  containing  the  hydrocarbon  molecules 
rtih  compounds.  He  infers,  from  the  double 
re  of  these  compounds,  and  from  the,  to  him, 
•ently  double  nature  of  the  hydrogen  of  water, 


posed 
aeiiionatnit« 
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learn,  as  is  perhaps  the  truth,  that  in  passing 
the  position  of  an  epistyle,  it  undergoes  a  coua 
tutional  charge,  which  alters  the  nature  of  t 
polar  relation  between  its  proximate  molecules. 
then  we  met  with  a  monobasic  salt  of  this  or 
any  similar  epistyle,  we  might  represent  it  by  thi 

figure  — 1 1 — ;  but  to  avoid  confusion,  it  wooli 

be  better  to  draw  it  thus  — i ^. 

163.  Ou  the  otber  hand,  as  to  many  subetanot 
'  which  we  arc  compelled  to  class  aa  double  sail 
trom  the  fact  that  they  are  certainly  formed 
two  proximate  Tuolccules,  each  of  which  is  a  ti 
simple  salt,  we  arc  not  in  every  case  certain  that 
the  basic  and  stylic  members  of  each  component 
occupy  respectively  exactly  similar  positions  in  the 
double  salts.   That  is  to  say,  it  may  be  that  in  sucb 
diplohales  the  iiKutral   jtoiuts  of  the  component 
monohalcs  do  not  coincide;   so  that  perhaps  ths 
neutral  axis  of  the  complete  compound  ought  not 
to  be  represented  in  our  diagram  as  being  at  right 
angles  to  the  direction  of  the  voltaic  force.     Thus 
there  may  be  double  salts  which,  instead  of  being! 
delineated  as     | '',  would  be  more  truly  described ! 
by  one  of  the  figures      '  |     .       '    ,    ,  — '     ,    , 

'       ,    1   or   even   perhaps   by    — i 1 — .     In 

these  figures  the  coupling  asis,  which  would  be 
the  hue  joining  the  neutral  points,  becomes  suc- 
cessively more  and  more  oblique  to  the  line  of 
stylobasic  attachment,  till  at  last  it  coincides 
therewith  in  direction,  coming  to  be  in  the  same 
struight  hue. 


J 
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164.  AU  of  these  forms  are  included  in  ourJ^g^J^^ 
riinaiy  notion  of  a  multiple  salt^  which  only  sup-  ^^j^ij;;^ 
0668  that  the  several  single  salts  lying  on  their  2^^™|^^ 
nes  of  stylobasic  attachment  are  disposed  paral-  ^^' 

*1  to  each  other.* 

165.  The  last  of  our  diagrams^  it  will  be  ob- 
enred,  represents  a  single  complex  salt^  having  a 
rue  salt  for  its  epistyle.  We  thus  arrive^  in  fact^ 
T  developing  our  notion  of  a  double  salt^  at  the 
use  form  that  we  reached  in  the  other  direction^ 
s  a  possible  case^  by  generalizing  our  idea  of  a 
omplcx  salt. 

1  GO.  Tliis  then  is  the  loophole  for  ambiguity.  JJ^*™*^" 
Tic  doubt  is,  Do  double  salts  pass  into  single  com-  *jp^,  j'J  .^^^ 
lex  salts  by  gradations  of  form,  so  that  idtimatcly  jji"5^^^' 

suljstance  entitled  to  hold  place  as  a  true  salt, 
ven  as  prostylobase,  becomes  degraded  to  the  posi- 
ion  of  an  epistyle?  The  steps  of  such  a  transi- 
ion  may  be  imagined  by  conceiving  two  magnet 
tans,  one  much  weaker  than  the  other,  to  be  placed 
ide  by  side,  with  their  neutral  axes  coinciding, 
ud  then  the  weaker  to  be  gradually  slid  along  tlie 
tronger,  firom  S.  to  N.,  till  its  S.  end  slips  over  the 
C.  end  of  the  other,  and  the  two  become  converted 
nto  a  single  magnet,  in  which  there  is  only  a 
iugle  system  of  magnetic  induction  and  a  single 
teutral  point  of  balanced  forces.  The  analogy  is 
lot  perfect,  though  very  close ;  for  in  the  case  of 
he  magnets  the  neutral  point  tviU  be  shifted  to  a 
greater  or  less  distance  lengthwise,  the  more  nearly 

•  See  §  64,  p.  53. 

H 
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the  two  magnets  arc  similar  in  power,  aud  may  be- 
made  to  occupy  any  place  in  the  system  by  vary- 
ing the  force  of  the  second  magnet;  but 
true  single  salt,  with  complci  style,  we  must  sup- 
pose that  the  neiitral  point  remains  unmoved,  al- 
ways between  the  liasc  and  the  style  of  the  pro- 
Btylohasic  salt.  We  may  conceive  it  possible  tbit 
the  neutral  ]>oint  of  the  entire  salt  may  be  n 
shifted  by  the  induction  as  to  pass  completely  by 
a  step  over  one  molecule  of  style  or  Base,  but  it 
cannot  be  imagined  to  divide  cither  of  these  into 
two  portions,  as  it  would  if  it  passed  impercepti- 
bly from  one  position  to  another,* 
Dii|[r»niin»-  1(17.  We  may  therefore  give  a  greater 
uaonofihis  to  our  diagram  for  a  double  salt,  in  which  one  of 
the  mouohales  has  become  epistylic,  by  lengthen- 
ing the  crosslet  which  represents  the  voltfuc 
tion  of  the  prostylobasic  salt,  and  consequently  of 

the  entire  compound,  thus  — | 1 — ,    This  figue 

serves  to  denote  the  intensiJication  of  the  stylobaoo 

*  The  poeitioa  of  the  volta-neutral  point  has  been  wry  ei 
tnonlf  usuitiiid  by  chomistB  U)  hsve  b^en  shifted,  in  atae»  wiuM 
there  is  no  proof  of  aucb  a  cluugo  having  talun  place  or  ovn 
being  possiblB;  for  instano;,  in  Sulphate  of  Fotasaa  [Sulfib)  of 
FotnsiiumJ  it  U  eometimm  puppoted  that  the  proetjlobiue  Olida 
of  PoCasnum  (E:0)  is  Tolta-poeiliTe  to  tbe  epiitjle  a,<^  M 
Ibal  the  salt  should  be  nrittoii  E.O^S.O,  hut«(ul  of  KiOiBtV 
No  Kmnd  rBMon  can  be  urged  in  support  of  thii  riew  i  &  il » 
mere  uBumption  of  the  tame  nature  as  another,  which  if  k 
tinii>9  mode  to  tbe  e&'eot  that  the  O,  in  SO,  i»  coita-ncgattr 
tha  S :  thure  being  no  remon  for  supposing  that  the  roltaie  or 
Sljiobasic  foree  plaja  any  port  in  the  etruoture  of  the  ci 
•alt  K:0,S,Oy  uci-pt  betu'i«n  the  K  and  the  0. 
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r  which  usually  accompanies  the  complication 
lier  pole  of  n  salt. 

Noticing  the  fart  that  Bases  differ  from  |^'^ 
r  very  much  in  tlidr  degrees  of  Basicity,  ''"''*' 
At  Antibesee  exhibit  intensities  of  ener^ 
JD7  Tuioaa  aa  compared  with  each  other,  and 
•  these  two  classes  of  bodies  eveo  pass  into  each 
r  by  easy  gradations  of  species,  wc  shall  consi- 
iler  it  not  nulikely  that  the  class  of  double  simple 
ults,  conlaining  two  bases,  may  pass  through  cer- 
tain doubtful  qtecies  into  the  class  of  single  com- 
plex baits  with  one  base  and  one  Antibase.  If  now 
wu  entertain  the  conception  that  the  more  the  basic 
propcnr  is  wcakeued  in,  and  the  Antibasic  nature 
appnnchral  by  any  given  base,  so  ia  double  salts 
the  wlCs  of  such  base  tend  the  more  to  asaume  the 
pontioii  of  epistyles,  we  ahall  arrive  at  a  Ic^cal 
iDodiGcatiou  of  our  diagrammatic  representation  of 
doable  simple  alts,  Wc  shall  shift  the  lower  line 
Kpreamting  (he  less  prostylobasic  salt,  that  is  to 
•ay,  the  salt  cootaiuing  the  less  basic  Base,  a  cer- 
tain disUnce  to  the  right,  according  to  our  notion 
of  the  degree  of  its  inferiority  as  a  base.  Having 
BO  very  exart  measure  as  yet  of  the  degrees  of 
poutJTe  energy  enjoyed  by  bases,  wc  cannot  give 
mocfa  angidar  precision  to  our  geometrical  indica- 
tioa.  As  sui  example  of  what  I  mean,  let  us  in- 
■tuce  the  double  Cyanide  of  Potassium  and  Silver. 
SQtct  ia  a  true  base,  analc^ous  to  Potassium,  but 
ir  to  it  in  positive  energy.  The  Cy- 
I  of  silver  forms  a  double  salt  with 
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Cyanide  [Cjade]  of  Potassium,  a  solution  of  whi 
aalt  dissolves  the  former  just  as  a  solutton  of  t 
Oxide  [Oxade]  of  Potassium  will  dissolve  t! 
"BiitoxideofTiii"  [Staimere] .  The  salt  of  wlvfl 
BeemB  Iiere  to  approach  very  nearly  to  the  condi- 
tion of  an  epistyle ;  this  I  would  indicate  by  writu 

the  Salt  as         J    ..    — *— ..    -     \Vc  caunot  ¥ 
Ag:ty      ^^ 

it  K:Cy;Ag,Cy,  — | 1 — ,  because  ncitlier  i 

nor  tlie  metals  most  nearly  allied  to  it  have  uj 
innlied  antibasic  tendency  when  combined  iritl 
other  Halogens ;  and  when  this  double  salt  is  sub- 
mitted to  the  voltaic  current,  the  Ag  appears  at 
the  Cathode  on  the  positive  side,  which  is  not 
the  case  witli  the  Antibases  of  the  true  complex 
"  Cyanides."  There  may  be  other  cases  in  which 
we  may  be  disposed  to  place  tlie  two  salts  in  the 

position  — I 1 — ,     Thus  Aluminium  is  a  base  in, 

which  the  positive  quality  is  decidedly  weak :  Davy  I 
did  not  succeed  in  voltalyziug  its  "  Oside,"  though  1 
by  analogy  we  arc  entitled,  I  think,  to  consider  I 
this  oxide    [oxade]   a  salt  analogous  to  Oxide  of  \ 
Calcium    [Cale-osadc] .     This   "oxide"   dissolves 
however  in  solution  of  Potassa,  playing  in  this 
action  the   part   of   an  epistyle,   as  all   analogy 
would  lead  us  to  infer;  and  some  metals  which 
are  nearly  allied  to  Aluminium  are  decided  Anti- 
bases.     The  metalhc  compound  in  this  solution 
then  we  should  write  K:0;Ar,0,* 

*  Alumina  is  commonly  rcpweentcd  aa  AljOj,     Mj  reaaoDi 
for  prafnrmg  to  consider  Uie  qusntity  of  ijiBitler  so  repraoented 
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169.  Thus  then  we  may  have  double  simple  salts  gJtJ^^^St 

of  the  form  — | h-,  that  is  to  say,  double  salts,  J^SfT 

IB  which  both  the  component  salts  are  simple, 
the  second  of  them  playing  the  part  of  an  epi- 
iljle.  Again,  a  single  salt  with  a  complex  style 
(-H — — ^)  is  in  every  respect  analogous  to  a 
■mple  salt,  except  in  the  complexity  of  its  style. 
The  component   monohales  therefore  of  double 

tths  may  be  either  simple,  as  in  -7— [-pj^  already 

mentioned,*  or  complex,  as  in  —  j     '   "'^^  these 

two  salts  being  respectively  of  the  forms      {      and 

j      I  S.      It  becomes  then  a  question  whether 

complex  salts  too,  whose  bases  have  inferior  posi- 
tive power,  may  not  in  double  salts  occupy  a  posi- 
:   tion  such  that  the  coupling  axis  should  not  1)e 
,  drawn  rectangularly  to  the  line  of  stylobasic  at- 
tadiment,  but  inclined  to  it  at  some  other  angle, 
+■ 


thus. 


M  (ATO)^  will  be  stated  hereafter  (see  note  to  Part  III.  ch.  v. 
tec  7,  dir.  1,  subdiv.  1).  On  these  grounds  1  would  write  one 
proportional  of  the  oxide  Al'O.  Since  in  the  solution  mentioned 
ia  the  text  we  are  not  always  certain  how  many  equivalents  of 
the  Alumina  are  taken  up,  I  write  in  tliis  case  the  symbol  Al'O 
in  the  nngular  number.  Of  course  the  accent  over  the  Al'  is 
<mlT  intended  to  indicate  that  this  metal  is  taken  as  having  an 
equivalent  value  dilForent  from  (namely  two-thirds  of)  that  at- 
lisnMl  to  it  under  the  accepted  symbol  Al. 
•  Sfc  §  &t,  p.  55. 
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>3.  To  the  class  of  systems  coiitiuning  ep-^ 
3,  we  may  perhaps  refer  some  of  the  t 
ds  formed  by  the  action  of  H:0;S,Og  on 
carbonous  substances.     The  acid  thus  formed 


KafUialiue  (C^  H J  '• 
H:0;Sj,05.C3„Hg. 
ever  about  this  forniui 
formed  in  a  similar  i 
side,  one  atom  of  I- 
thus  annexed  to 
able  acids  produced 


stated  to  be  of  the  form 
e  should  be  a  doubt  how- 
8  most  of  the  compounda 
er  contain,  on  their  stylia 
han  the  compound  that  ia 
I.  Possibly  the  remark- 
)lbe  from  the  Bisulfide  qI 
Carbon,  C  S^  [Sulfocarocre] ,  may  be  included  under 
this  head ;  thus  :— 

HiOjSj.Oj.CiCIg 

n;0;S„05.CjHClj 

HiOiS^Os.CjHjCl 

n:O;S^,05,C3H3.  | 

And  it  would  seem  that  certain  acids,  formed  by  the 
action  of  SOj,  Sulfire,  on  C^H^,  defiant  gas,  and 
on  Ether  and  Alcohol,  have  a  similar  constitution,  < 
namely  "MethiomcAcid/'HiOjSnOs-C.HjOj, and  ' 

lolring  the  same  antibaso  witli  Acetic  [AcetiricJ  Acid,  with  tm 
mct^t^Uc  plaoM  iiislriu.il  of  tliree  (sob  ooto  to  §  ISG,  p.  165). 
Tliere  is  jet  another  poiBiblo  ronstitutian  of  thi'n;  Kcidi  wbiidl 
annlagf  might  lead  ua  to  entertain,  namely  that  which  would  l«- 
premit  tlirim  aa  having  antibases  containing  O,  addi^l  to  (lie  aoti-  , 
bsaea  of  Propionic  and  Acetic  Aoids;  tliua,  H:0;C,II^O,,0,  and 
U:0iC,H]O.,0j.  Such  ia  the  rclatioD  which  we  ma;  snppon 
Saljcilio  Acid  bears  to  Bonsoio  Acid  (»ee  note  to  §  188,  p.  166), 
We  Bhuuld,  under  this  ticw,  sb;  tliat  their  antibawa  wore  Lm- 
tjlE  (C„HsOj)  and  Glyojle  (C.njO,),  with  epistyles  Laetin 
(CjUjOs.O,)  aud  Gljcire  (C.U^Oj.O^),  and  we  nhould  call  tl» 
Bcids  tbomeelvci  Lactlric  and  Qlyciric. 
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iDolecuie  of  monobasic  epistyle  is  attached;  the 
■eoond  formula  is  analc^us  to  that  of  the  Ferro- 
cyanide  [Cyano-ferrate]  of  Potassium  and  Iron, 

=-!-—; Pe.Cv,  not  in  the  construction  of  the 
TeiCy       *  •' 

style,*  but  in  that  a  part  of  the  second  salt  is 
represented  as  being  prostylobasic  and  a  part  as 
being  in  the  place  of  an  epistyle.    It  is  not  likely 

that  many  salts  of  this  form  (— | ^ — i ^) 

are  to  be  founds  for  exactly  in  proportion  as  the 
Basic  power  is  weakened  and  the  Antibasic  attach- 
ment appears  in  any  given  metal,  so  is  its  capacity 
feeble  for  forming  salts  with  complex  styles  of  the 
first  degree ;  so  that  if  there  is  not  a  tcudeney  to 
the  formation  of  such  salts,  these  latter  cannot 
themselves  be  very  ready  to  enter  into  further 
combination.  Thus  Oxide  [Oxade]  of  Antimony, 
Sb:0,  is  a  very  weak  prostylobase ;  it  is  in  fact 
also  an  epistyle,  lying  on  the  vei^e  between  the 
two  forms.  It  does  take  up  the  epistyle  SO;,,  but 
there  is  a  want  of  definiteness  about  the  com- 
pounds which  it  so  forms.  No  distinctly  crystal- 
line salt,  Sb:0;S,03,  is  known;  so  here  is  a  rea- 
son a  fortiori  why,  though  we  have  K:0;Sb,0, 
we  are  not  likely  to  be  able  to  form  such  a  single 

•  T1«*  F(TPOCj-anide«  [Cyano-fJprrates]  are  of  a  diffomit  (leprae  Cyami-mc- 
(ft  ftep  lower  in  complexity),  for  the  Buaple  cyaiiidw  liaro  a  com-  doui.iinK  ' 
pound  strle,  not  a  complex  one,  with  an  epistyle;  therefore  the  **^'"^P^»'^ 
Hyle*  of  the  com]»lex  " ojaniden"  are  not  doubly  complex,  sinw 
complication,  in  the  Mrnsc  in  which  we  here  use  it,  commences 
with  thv  formation  of  these  salts  [such  as  the  Cyano- ferrates] 
tjivui  wives. 


^ 
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saltasK:0;S,O3.Sb:0;S03,  with  Sb:0;S,0, 
an  epistyle.  That  the  further  development  of  tlrii 
process  of  complication  in  salts  is  thus  checked  by 
the  results  of  the  very  law  according  to  which 
may  be  supposed  to  be  commenced,  is,  I  think, 
rather  a  reason  to  cspect  that  it  would  occur 
au  indication  of  the  natural  limits  of  construction 
in  the  instances  which  would  seem  to  be  pcrmitteit 
by  this  law, 

^SoaU        171-  Now  the  occorrance  of  this  doubt  with  re- 
-  "%^b«tM  Bpect  to  the  true  position  to  be  assigned  to  the 
second  member  of  a  double  salt,  namely,  to  that 
which  contains  the  weaker  Uase,  is  of  some  im- 
portance in  its  bearing  upon  one  new  of  the  part 

:  which  water  plays  in  certain  compounds.     Water, 

we  have  said,  is  the  mesotype  of  all  salts,  and  may 
occur  m  any  position  which  any  true  salt  can  oc- 
cupy; it  is  the  prostylobase  of  all  those  complex  J 
hydrostyles  of  whose  styleOxygcu  is  the  character-  ' 
istic.  Docs  it  take  the  function  of  epistyle  in  the 
cooipouuds  which  it  forma  with  the  oiid(:ai  uf  the 
Basic  metals  ?  Are  we  to  write  the  compounds  of  the 
Oxides  of  Potassium,  and  of  Calcium,  for  instance, 

as  K:0;H,0  and  Car0;H,O,  or  as  JlJ  and 
Ca  *  O  H !  O 

-wi~fi  ^    ■^'^  these  salts  of  the  form  — | 1 — 

or  "  j  ?  or  is  one  of  these  to  be  represented  in 
one  way  and  the  other  in  the  other?  or  do  either 
or  both  of  these  belong  to  some  intermediate  grade. 
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172.   It  is  the  uncertainty  on  this  point  which  foj^ljj^r 
permit*  the  view,  that  the  true  formula  of  these  SSSttl&?* 

oofmpoands  is  ^,  sO,  j^,  >0,  as  is  maintained  hy  the 

"  Unitarian''  chemists  to  be  held  without  any  con- 
tradiction of  ascertained  principles.  I  am  not 
about  to  attempt  to  decide  this  point,  either  by 
aigament  or  by  dogmatic  assertion,  but  I  must 
suggest  what  seems  to  me  probable.  I  consider 
the  co-ordinate  notion,  that  the  Carbonate  of 
Potaasa  [Oxycarbete  of  Potassium,  or,  briefly, 
Kali-carbete]  is  fairly  represented  by  the  formula 

pAvOj,*  to  be  untenable,  on  these  grounds: — 

First,  it  either  ignores  the  stylobasic  construction 
of  the  salt  alt(^ethcr;  or,  secondly,  if  it  accepts 
that  condition  it  falsifies  it  by  placing  the  CO  in 
a  similar  position  to  that  which  is  given  to  the  K, 
whereas  these  two  portions  of  this  salt  appear  in 
the  Toltalysis  on  opposite  sides  of  the  compound. 
Thirdly,  it  has  never  been  shown  that  in  any  com- 
pound either  is  CO  connected  with  O,  or  C  with 
O^  by  means  of  the  voltaic  attachment ;  therefore 
in  the  case  of  this  salt  there  can  be  no  dispute  be- 

tween  these  formulae  r(5f02  *^^  K:0;C,02;  the 

former  does  not  represent  the  anatomy  of  the 
compound,  the  latter  does.  The  same  reasons  are 
valid  against  patting  the  formula  into  the  shape 

or    -      -  :  the  same  statement  is  true,  mu- 

•  Soe  Qu.  Joum.  Chem.  Soc.,  vol.  iv.  p.  353. 

H  3 
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tatis  mutandis,  of  the  corrcaponding  Calcium  t 
'Sow  water  will  replace  COu  [Osyearbere]  in  eit 
of  these  two  compounds,  and  mil  permit  that  mote 
cule  to  he  substituted  for  it  iii  the  results  so  ob 
tained ;  it  is  iu  short  interchangeable  in  these 
with  that  epistyle,  and  seems  therefore  to  play  t\n 
same  part  with  it  in  them.  This  would  inclini 
us  to  believe  that  in  these  hydrous*  salts,  the  "hyw 
tiratcs"  of  the  strong  bases,  the  water  acts  as  aa 
epistyle,  and  that  their  general  formula  is — 
B:0;H,0.t 

Ys*™  !"'■  Ou  the  other  hand,  the  compounds  of  water  with 
tioMof       tiie  oxides  of  other  metals  which  act  as  Antibases, 
HrdA.iV     sucii  aa  gi  Q,  [Silicire]  and  SbO^  [Oxy-Stibure or 
.\ntimure],  are  unquestionably  of  the  form — 

H:0;A,0», 
being  hydrostylcs.     Here  the  water  is  at  the  other 
extremity  of  the  compound.     Now  we  have  metala 
occupying,  though  not  in  rectilinear  series,  very 
numerous  intermediate  grades  of  qualities  between 

•  By  Ujdrous  I  luesn  containing  wnter. 

t  It  is  oviditit  thfit  tlie  one  moloculB  of  water  which  odberM  | 
JO  strongly  to  the  Alkaline  Oij-bustf,  so  as  to  be  insoparabto 
train  it  by  heat,  lies  in  the  compound  in  a  condition  diffetCDt 
from  that  occupied  b;  any  other  portion  of  watur  which  may  be  ^ 
attached  to  it.  Thus  wc  hnTc  no  reaw)it  for  supposing  that  in 
the  crjstalliiio  compound  formed  by  KO  +  G(H0),  thf  four  »up- 
plcincotorj  moleculw  of  vmtvr  nm  present  aa  pnrt  of  Hie  style  of 
the  soil.  Thiry  undoubtedly  act  as  the  simple  conptitucuta  of  a 
jiiullipic  salt,  the  cuiutitutiuu  of  viii<;li  is  pBrluip?  quintupla, 
KiO;H,0 

"'""  (h!^7~- 


STYLES   OF   THE    THIRD    GROUP.  183 

together  with  Oil  of  Bitter  Almonds  [Benzaric 
Acid] .  This  formula,  which  would  be  that  of  a  triple 
tydrostyle,  being  the  same  as  that  of  "  Formoben- 
Boic  Acid/^*  with  H-.C^N  added  to  it,  is  a  most 
unlikely  constitution.  For  it  is  highly  improbable 
that  the  stylic  character  of  C^N  should  here  disap- 
pear, lea>ing  its  H.  no  longer  replaceable.  Again, 
it  has  been  argued  that  this  compound  is  ^^  Fuma- 
ric  *'  [Fumiric]t  Acid,  with  Benzamide  annexed  to 

it:   thus,  H:0;C4H,03.N,{^i*5*^2.     This  for- 

S-  ■  ^ —      /  V ,^ / 

Fumaric  Acid.  Benzamide. 

v_ ^ ' 

Hippuric  Acid. 

nrala  would  bring  it  under  a  new  fSEtmily  of  acids, 
doaely  allied  to  our  last  group,  but  differing  from 
them  in  that  the  ep-epistyle  does  not  contain  a 
molecule  derived  from  the  acid,  but  fix)m  another 
compound.    To  such  a  family  this  body  in  all  pro- 
I   bability  belongs.     However,  the  fact  that  when  it 
'   is  boiled  with  stronger  acids  it  yields  Benzoic  Acid 
[Hydrobenzite],  affords  a  strong  ground  for  be- 
lieving that  this  latter  is  the  Aindamental  hydro- 
style  to  which  the  ep-epistyle  is  attached,  and  that 
thus  the  molecule  Ci^H-  belongs,  not  to  the  se- 
oondary  adjunct,  but  to  the  epistyle.     Under  this 
view,  transposing  the  molecules  Cj^H-  and  C^H,  we 
find  that  the  adjunct  assumes  a  form  equally  analo- 
gous to  that  of  our  last  set  of  basistyles,  in  that  it 
cxmtains  a  molecule  derived  from  an  epistyle  by  loss 


1 


•  See  §  190,  p.  174.  t  See  §  1S7,  p.  166. 
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Hydrogen  u  one  of  the  veakeet  of  the  I 
QcpeUed  from  most  of  its  aalta  by  most  of  tlal 
metals;  so  that  if  there  axe  t 
district  of  Bases  to  that  ot  Anttbasea,  thranglil^ 
cies^hich  comlmie  thequalitiesof  both  kind^a 
BtKJi  passage  is  likely  to  be  found  lying  -1 

loow  aolioiis  that  tie  prerslmt  with  r««peet  U 
and  the  S^lobuu:  Bttachmont. 

■  I  TolU-positiTQ  aod  ■; 
(than  whkb  ktttr  a  more  prolific  e 

that  the  oxide*  of  tluae  are  raspoitiTdf  positive  and  ncpdfai 
m^  other,  aocordiiiB  to  Ihe  rdatifv  condiluni  of  their  noe 
metiik,  great  oonJiuioD  is  intrDduced  inlo  our  schone.  The  ti 
ig  tliiB  :  no  metalp  are  volta-neEatirr.',  or  but  one  or  Iivo  i 
cluublfuUy,  imd  thi-<io  only  outljitig  or  hj'potTpical  BpeciM ;  and 
no  oiidea  of  melals  are  vither  rolta-poutire  o[  negatire.  Then 
ia  anotbtr  duitiDct  force,  uot  Toltaic,  vhich  uiiit4?«  (■pistjrin  to 
proBtjlobaaej ;  Ibe  oncrg;  of  this  attacbuient  in  progljlobaaw 
does,  in  the  «i>i-cics  oecujijing  one  part  of  the  chat  of  itketak, 
ivrrcspond  very  closely  to  the  voltaic  energf  of  thr  bases,  but 
not  in  thoec  belon^g  to  auothcr  jwrt  of  the  series  ;  thlu  Nickd 
in  decidi'dlj  basic  in  certain  states,  and  its  Un-oii<!u  [oisde]  i* 
conformobty  pnistylobiuic.  But  iiilver  has  a  Terj-  ncak  attach- 
ment for  Oijgen,  yet  its  oiide,  once  formed,  has  a  strong  ten- 
dencj  to  ronibino  «ith  opistvlcs.  Tbe  quiilit^  of  the  oxide  whidi 
does  strictly  depend  upon  ntxl  in  proportionsl  Itt  Hie  Baueity  of 
Ibe  Base,  is  ita  Alkalinity,  or  solubility  in  water.  The  derdop- 
ment  of  tliis  property  in  an  oiybase  is  proportional  to  tlie  dogree 
of  eagmiess  with  wliich  it  ciolianges  its  Oxygen  for  more  ener- 
getic style*.  In  lliis  process  tbe  Oiygen  is  the  ichictc  by  which 
the  base  is  brought  into  contact  with  the  new  style.  (See  note 
to  S  107,  p,  85.)  Tliis  is  a  very  dilTcrent  feeulty  from  that  of  at- 
taching additional  molecules  (opislyles)  to  tlie  Oiygen.  It  it 
important  to  bear  in  mind  thiA  distinction  betwivn  Alkalinity 
nnd' Frosty loba'icity.  Kvery  strong  Alknli  is  a  strong  prostrlo- 
bflsc;  but  Uie  (.-onverso  is  not  true.     (Sec  Part  III.  ch.v.  sec. 'l.) 
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CHAPTER  IV. 

OF  STYLES  OF  THE  THIBD  GBOUP. 

Section  I. 

Of  the  Analogies  of  Styles  of  the  Third  Group  to 

those  of  the  Second. 

175.  We  have  defined  this  Group  of  Styles*  as  2ft^«»of  th<» 

,  ^  ^  Third  Group 

containing  those  which,  "  being  complex,  are  nei-  probably  on 
ther  themselves  kuo\vn  separate  from  a  base  nor  JJ^^^„*jJ 
can  be  divided  into  such  sub-members  as  that  one 
of  them  being  by  itself  a  style,  they  by  joint  re- 
union with  a  base  will  again  produce  a  salt  con- 
taining the  original  style.'*  Though  none  of  the 
salts  of  this  group  have  hitherto  been  split  into  a 
prostylobase,  and  an  epistyle  with  a  tangible  anti- 
base,  yet  they  all  seem  to  be  constructed  on  the 
same  plan  as  those  of  the  second  group.  Thus, 
just  as  is  the  case  with  a  very  great  number  of 
salts  of  the  second  group,  very  many  of  these 
others  contain  on  their  stylic  side  just  four  atoms 
of  Oxygen,  of  which  one  seems  to  be  the  volta- 
ncgative  molecide  of  a  primary  oxybase,  to  which 
the  rest  of  the  compound  is  attached.     We  are 

•  See  §  52,  p.  10. 
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almost  compelled,  liy  tlic  regularity  of  the  occnp 
rence  of  this  composition,  to  c»nclade  that  in  thi 
cases  three  of  the  atoms  of  O.iygeu  are  the 
styles  of  an  epistyle  containing  a  definite  Antibase.' 
Some  of  these  compounds  seem  to  contain  eadi 
a  simple  Antibase,  consisting  of  one  elemcntaij 
atom;  such  is  the  compound  KiOjCljOj,  in  whicb 
CIO5,  though   at  present   imkiiown   in   the 
state,  is  probably  the  epistyle  with  the  Aiitibaae 
CI.     Others  of  tliera  seem  each  to  have  a  com- 
plex Antil)afie,  consisting  of  a  plurality  of 
of  the  same  element;  of  these  H:0;Cj,03  may  be 
taken  as  the  tyjie  ;   H:0;S,,0;  probably  belongs 
to  the  same  family ;  of  others  the  antibases  seem ' 
to  Ire  complex  bodies,  consisting  of  Carbon  and  ■ 
Hydrogen  and  sometimes  another  element ;  of  this ' 
form  H:0;CjU,Og  is  an  instance. 
^hmt^         176.  It  is  difficult  to  conceive  that  the  stj'lcs  of 
g^J'y**  these  and  of  numerous  other  similar  compounds 
isoiumi.       j,pg  formed  ou  a  model  essentially  different  from 
that  on  which  the  Styles  of  our  Second  Order  are 
built.     We  have  indeed  instances  of  bodies  which, 
being  closely  allied  to  these  basistyics,  could  not 
logically  be  separated  from  them  in  a  general  aya-  i 
tera  representing  the  affinities  of  all  cliemical  com-  ! 
pounds,  and  which  nevertheless  come  under  the  ' 
definition  which,  for  present  convenience,  I  have  ' 
taken  for  our  second  gronp  of  salts.     Thus  Acetic  < 
[Acetiric]  Acid,  I1:0;C, 113,0;,,  as  has  been  stated 
abote,  has  on  its  volta-negativc  side  a  true  epi- 
style, which  may  be  separated  from  tlic  prostylo- 
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ssnmption  and  rejection  of  water  which  they  in- 
^Itc  : — 

::O;CmH,X0j  +  H:C1  +  2{H:0)=H:0;C«H707  +  H3N;H:C1 

. '  '^ -y ' 

Hippuic  AdfL  Benxoglycolic  Acid. 

n:O;C„H707  +  2(H:0)=H:0;C„H5,0,+  H:0;C4H3,05 

Benxoic  Add.  OlycoUo  Acid. 

H:O;C4H3.05  +  H3,N;H:Cl=C4H404,N;H:Cl  +  2(H:0). 

^ . ' 

Oljcocine-hydrochlorade. 

Jnt  if  we  suppose  that  "  Hippuric  Acid  "  is  ''  Ben- 
ioic  acid  "  with  one  ep-cpipole,  and  that  Benzogly- 
Dolic  Acid  is  the  same  hydristyle  with  another  such 
adjunct,*  thus, — 

H:O;Ci«H,X03=H:0;Ci,H.03.X,{^*JJ^^2 
H:0;Ci,H-07=n:0;Ci,H5,03.C^H30^ 

the  two  kinds  of  change  to  which  Hippuric  Acid  is 
liable,  as  well  as  the  decomposition  of  "  Benzogly- 
colic"  Acid,  will  appear  very  simple.     Thus : — 

=  H:0;C,,H3,03  +  ^4530,J^^^.H.(.l 

Here  the  adjunct  alone  is  affected,  to  wit,  by  the 

•  Tliis  adjunct,  it  may  be  observed,  has  the  composition  of 
"  Fumaric  Afid,"  II :  O ;  C,H,  Oj,  but  it  is  not  likely  that  it  has  any 
Bonnection  with  tliat  substance :  its  probable  constitution  will  be 
indicatc<l  imniL-diatcly  (see  §  201,  p.  188).  If  this  molecule  were 
*  Fumaric  Acid,"  "  Benzoglycolic  Acid"  would  be  a  double  hydro- 
rtylc  analogous  to  glycohc  acid  (see  §  190,  p.  175),  but  having  only 

9IIC  molecule  of  Ilvdrogen  easily  replaced ;  thus,  „  •  ^  V.  Vt  A    * 

H'OjC^IIjOj 
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knowB  in  tbe  tree  state.     On  this  ground  tl 
with  respect  to  the  Salts  of  this  Tliird  Groo] 
would  call  all  that  part  of  them  which  ia 
and  above  the  primary  water,  or  other 
which  is  involved  in  them,  by  the  terra  Episty 
Biid  I  would  call  that  part  of  such  epistyli 
seems  to  be  tlie  nucleus,  to  the  combinatioa 
which,  with  a  certain  quantity  of  the  characte 
tic  halogen,  the  formation  of  the  epistyle  is  d 
by  the  general  term  Antibase;   and  I  would 
each  molecule  of  Halogen  in  the  epistyle,  whid 
not  part  of  the  Antibase,  a  Mctastyle.    Genera 
imless  it  ia  proved,  or  is  highly  probable,  that 
part  of  the  halogen  belongs  to  the  Antiljssc^ 
should  assume  that  all  the  molecules  of  halog 
in  the  epistyle  are  metastylic. 
BoiT^"'        1^^'  ^^  "'"*'''  ^  remembered  that  to  inclu^ 
^^'■^   under  general  forms  of  expression  already  appli 
^  """    to  certain  known,  substances,  other  molecules  whit 
corrcs[Hmd  to  them  in  position  and  in  compositi(| 
but  of  which  it  is  not  actually  knowu,  though  i 
analogy  would  lead  us  to  believe  that  they  halt 
existence,  is  a  sound  method  in  nomenclature;  ba 
to  give  names  to  groups  of  molecules  which  do  na 
correspond  to  any  fixed  type,  and  of  which  analog 
does  not  warrant  us  in  anticipating  the  existenflri 
is  a  I'ery  different  proccciiing. 
2^^         179.  Next  to  the  general  terms  applied  to  Dl 
iQiiHt**'   comparative  anatomy  of  our  compouDds,  the  spe 
cial  nomenclature  of  their  different  kinds  claim 
consideration. 
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consideration  of  the  class  of  compounds  represented  *i<^ "  ^^  • 

^  *  '■^  compounds 

bv  H.N,  and  of  the  modifications  of  which  thev^*?**'n^« 
admit.**  But  there  is  another  view  which  we  may 
take  of  the  constitution  of  Benzoglycolic  Acid. 
This  view  is  suggested  by  the  composition  of  the 
molecule  which  it  contains  in  excess  of  the  ele- 
ments of  Benzoic  [Benziric]  Acid,  and  by  the  pro- 
bable homology  of  this  Benzoglycolic  Acid  with 
''Benzolactic''  Acid,  which  latter  contains  C^H^ 
more  than  the  former  Hvdristyle.  These  two 
acids  are  probably  similarly  constituted,  and  what- 
ever relation  the  one  bears  to  Glvcolic  Acid,  tlie 
Other  as  probably  bears  to  Lactic  Acid.  Now  the 
molecule  by  which  "  Benzoglycolic^'  Acid  exceeds 
Benzoic  Acid  is  C^HjO^  Similarly  Beiizolactic 
Acid  (H:0;Cj,H,jO;)  contains  C^H^O^  more  than 
the  same  acid.  But  CgH^O^  is  the  composition  of 
a  known  substance  wliich  is  probably  the  true  epi- 
style of  "  Lactic "  Acid,  as  has  been  shown  in  a 

C  H  O 
former  page,t  being  constituted    "     '  ^.     Just  so 

C^HjO,  has  the  composition  of  the  similar  double 
epistyle  of  "Glycolic"  Acid,  which  is  probably 

C  H  O 

^'^/  A    Thus  we  find  that  each  of  these  two  acids 

C2H,0 

has,  in  its  sty  lie  molecule,  the  elements  of  three  dific- 
rent  epistyles ;  so  that  they  may  have  such  a  consti- 
tution as  is  represented  bv  the  following  formulae : — 

rc,,H,,o,       '      rc,,H,o, 

H:0;^  C.H.Os  ,  and  U-.OA  ^^^,0^  .     That  is 

Lc;h„o  Ic:h,o 

•  See  P.  III.  CTi.  V.  sec.  6.  t  See  §  191,  p.  175. 
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HiOjMdjO^,  the  8o-caUcd  "Permanganic  Acid, 
the  epistyle  Mn^Oj  is  unknomi  in  the  separti 
state.  This  molecule  I  would  call  Dimanganoi 
and  its  Iivdrous  compound  Diraanganoiric  Add 
or  Hydridimanganoite. 

183.  Again  with  respect  to  Oxalic  Add 
H:0;Cj,0„  though  we  are  unable  to  seporati 
the  compound  into  its  members  in  the  free  stat^ 
we  are  informed,  by  the  effects  of  other 
it,  that  Hydrogen  U  basic  herein,  and  wc  infer  thai 
H;0  ia  prostylobasic,  aa  in  H;0;SO;,;  and  it 
difficult  to  escape  from  the  belief  that  the  par 
CjOj  corresponds  to  SO^,  being  the  epistyle,  an( 
that  the  complex  or  du]>lcx  molecule  C, 
Bponda  to  S  in  the  other  body,  and  ia  the  nucleua 
or  antibase,  and  that  0,  is  extra-unclear  or  me- 
tastylic;  hcnec  we  shall  Ije  justified  by  analogy 
in  calling  tiiis  molecide  C^  Oxalyle,  or,  better  to 
avoid  the  ambiguity  which  the  initial  syllable  "Ox" 
might  occasion,  Xalyle,  in  calling  CjO,  Xalire,  the 
salts  B;0;C.Os  Xalitcs,  aud  H:0;a,0,  Xaliric 
Acid,  or  Hydro-xalitc, 

IS'l.  Tlie  cioae  analogy  of  Acetic  [Acetiric]  Add  * 
to  its  co-serial  "  Furmie  Acid"  H:0;C;H,03,  com- 
pels us  to  sup]»)se  that  the  molecule  C'^H  plays  in  , 
the  former  the  same  part  which  C^Hj,  the  antibase  I 
Acetj'le,  docs  iu  the  latter.  We  may  therefore  say 
that  Cj  H  is  here  the  antibase.  "We  may  call  thi« 
molecule,  as  is  already  the  custom, "  formylc";  and  | 
the  epistyle  Co H,0.;  we  may  call  "formire,"  giving  1 
to  the  acid  itself  the  name  "formiric,"  or  hydro- 1 
formite. 


J 
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plex  styles,  the  only  isolable  epistyles  which  can  <"Cj»- 
be  obtained  from  them  are  the  original  single 
molecules  C^HaO-,  C^O,,  Bo,08,  Sb^Oj,  A8,03, 
Cj^H-,©, ;  but  in  the  case  of  '*  Benzolactic  Acid" 
two  of  the  epistylic  molecules  seem  to  cohere  per- 
manently, when  the  system  is  broken  up,  as  the 
doable  epistyle  of  "  Lactic  Acid." 

206.  There  are  probably  also  among  the  zoo-  ^tiSS^of 
genie  single  hydrostyles  many  other  instances  in  J^^*!^ 
which  two  molecules  of  epistylic  nature,  or  at  least 
of  epistylic  form,  have  cohered  to  form  a  single 
epistyle.  In  these  cases  it  will  sometimes  be 
doubtful  whether  tlic  secondary  epistylic  mole- 
cules occupy  the  same  position  in  the  salts  as  do 
the  primar}-  ones,  or  whether  their  dignity  is  dif- 
ferent; that  is  to  say,  whether  the  formulae  of 


such  salts  arc  of  the  form  — H-^^,  or  should  be 


written  B:0;Ab,Oii.a?,  where  ar  represents  an  ex- 
epistylc.  This  point  is  in  each  instance  to  be  de- 
tcmiincd  by  appropriate  inquiry  and  reasoning, 
in  which  the  physiology,  or  chemical  bcliaviour  of 
the  compound,  will  be  the  surest  guide  to  its  true 
anatomy. 

Section  III. 

Of  certain  Multiple  Salts  having  Styles  of  the 
Third  Group,  but  containing  only  one  Molecule 
of  Epistyle, 

207.  There  are  also  among  the  luiisolatcd  single  S^-' if  ?£" 
epistyles  of  this  group  some  which  require  a  plu-  ??Tr2t^ 

Acid." 
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187.  Suberic  [Siibirie]  Arid,  H:0;CsB 
J^^^^  probably  a  co-serial  homologue  of  Succ 
«»°™"'  There  is  probably  another  series  of  hyd] 
parallel  to  the  Elffiogeiious  lijie,  and  coutaiiii^ 
atoms  more  of  Carbon  in  tliE  antibase  than  ii_ 
of  the  other  series.  Thus  we  have  lliOj 
"  Mellitic  Aeid,"  which  in  its  compositiooj 
to  the  members  of  this  new  series  the  satna 
tion  as  that  wluch  Oxalic  Acid,  H:0;CgO^ 
to  the  others.  The  first  of  the  Hydrf^enooM 
bei8  of  this  set  'will  be  either  "Fumaric*! 
H:0;C^,H,0^  which  we  may  call  Fumir 
haling  an  antibase  "fumyl,"  C,H,  and  e[ 
"ftunire,"  C^H.Oj,  or  "Aconitic"  or  " 
ic"  Aeid,  both  of  wbicli  are  isomeric  witi 
compound.  Acrylic  [Acriric]  Acid  is  pe 
the  second  {HiOjCgHa.O,} ;  "Camforic" 
H:0;CioH„03,  possibly  is  the  fourth  co 
with  one  or  other  of  these ;  "  Pyrotartaric" 
H:0;CgHg,05,  may  be  a  pentadactylic  co-bi 
of  the  second  of  this  line. 
SiSrfth.  ^^-  ^^  °^  Bitter  Almonds  is  a  very  int 
|^™j^  ing  member  of  the  stirps  to  which  Benzoic 
""-^  [Benzine  hydrostyle]  belongs.  It  is  general!; 
sidered  to  be  the  Hydruret  of  (compound  o! 
drogen  with)  "  Benzoyle,"  Ci^HjOa,  the  suj 
radical  of  this  stirpe.  We  have  however  no 
reason  for  believing  that  any  such  Benzo; 
the  root-molecule  of  the  compounds  "  Ch 
of  Benzoyle,"  Ci^HjO^CI  [Unichlo-benzime' 
anhydrous  Benzoic  Acid,  C],HjOj  [Benzire] 


STYLES  OF  THE   THIRD   GROUP.  167 

ire  liave  for  stating  that  ^^  Carbonic  Oxide/'  C^O 
[Carfaame],  and  Sulphurous  Add,  S^O^  [Sulfere], 
■le  the  root-molecules  of  Chloro-carbonic  Acid, 
CyOCl  [Unichlo-carbeme]^  and  "Carbonic  Acid/' 
C,0,  [Carbere],  and  of  "  Chlorosulfuric  Acid/' 
SyO.Cl  [Unichlo-sulfime]^  and  '''anhydrous  Sul- 
finic  Acid/'  S^Oj  [Sulfire]  respectively.    There  is 
taie  parallelism  between  the  three  series  of  com- 
ipoonds.     In  the  two  latter  cases  we  can  descend 
Mgf  analysis  to  C  and  to  S,  as  the  root-molecules 
nf  these  bodies,  and  from  these  elements  we  can 
■uoend   synthetically  to  the    higher  compounds. 
.Analogy  invites  us  to  infer  that  C^jH-  [Benzoyle] 
is  the  root-molecule  of  the  Benzoic  series.     There 
as  indeed  less  reason  for  assuming  C^^H.Oo  as  a 
radical  than  for  applying  this  term  to  C,0  and 
S,Oj,  because  we  cannot  isolate  it  as  we  can  these 
latter  compounds.     The  same  considerations  ap- 
ply to  certain  other  so-called  "  organic  radicals ; 
ibr  example,  to  "Salicyle"  (Ci^H-OJ,  "Cumyle 
(Cj.HiiO^,  and  "Cinnamyle"  (Ci^H^O.).     It  is 
bowoer  evident,  from  the  behanour  of  the  com- 
pounds C,4H5,02C1  and  C,^Hg02,  that  the  mole- 
cule of  Chlorine  in  the  former  does  not  represent 
in  position  the  sixth  atom  of  Hydrogen  in  tlic  latter, 
that  is  to  say,  that  if  in  any  sense  the  former  is  the 
Chloride  of  "Benzoyle,"  the  latter  is  not  in  the 
nme  sense  a  "  hydnuret"  of  the  same  "  radical." 
The  molecular  system  must  have  changed  its  form 
under  the  substitution  of  the  CI  for  H  that  ensues 
in  the  action  of  CI  upon  Ci^HgO.,.     The  former 
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compound  generates  BeuEoate  [Benzite]  of  Pot 
Bium  by  simple  interchange  witli  hydrated  potw 
But  to  tlie  foriuiitioii  of  the  same  compouad  fr( 
the  latter,  a  process  of  direct  oxidation  is  m 
sary,  wliieli  m&j  be  effected  either  by  the  action 
the  air  or  by  the  decomposition  of  water,  nith  Hbd 
tioii  of  Hydrogea.   Thus,  representing  Ci,H,  1^ 

2(E:0:n.O)  +  BB,Oja-K:OiB«,0,+K:a+2(HiOX 
and, 

K:0;H.0  +  H:OiBl,0-K:O;Bl,C^  +  SH. 

Again,  the  "chloride"  under  treatment  of  Hj 
generates  Benzainide=    "ij°    ^i^i  while  the 
called  "  hydrurct,"  with  the  same  agent,  gi>-es  ril 
to   "  hydrobcnzamide,"    ^"^""l^''^}-      Tl 
bodies   are   erideutly   constituted   on   a  differd 
type.     Again,  if  wc  have  no  especial  grounds  I 
believing  in  C^jHjO.and  its  above-mentioned 
logues  as  existent  "  radicals,"  we  have  no  re 
to  conclude  that  compounds  containing  one  i 
more  of  Hydrogen  than  is  involved  in  these  groi^ 
are  compounds  of  Hydrogen,  with  the  said  "  ran 
cala,"  or  that  the  j  contain  these  radicals  at  all.  Thtj 
then  if  we  are  not  compelled  to  believe  in  Ci^HjO 
as  a  "  radical,"  we  need  not  be  convuieed  that  O) 
of  Bitter  Almonds  (C,,HjO,)  ought  to  be  writta 
CnHjOj — H,  as  having  one  of  its  atoms  of  HydiO 
gen  united  by  an  altogether  peculiar  force  to  d| 
rest  of  the  compound.     But  we  may  fairly  entertu 
the  notion  that  this  one  molecule  of  Hydn^OJ 
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hich  certainly  has  a  position  different  from  tliat 

r  the  other  atoms  of  this  clement  in  the  oil,  is 

)nnccted  with  the  rest  of  the  compound  by  some 

ich  tie  as  we  know  to  unite  it  with  other  com- 

lex  groups;  thus  this  compound  may  consist  of 

ater  coupled  in  some  form  with  another  oxide. 

hus  C,  JIgOo  may  be  either  HiO^Ci^H-jO  or 

HiO      ^"    .  .  ^         , 

r-Tj'  ~TZ ;  that  IS  to  say,  it  mav  have  the  consti- 

ition  of  an  aldehyde  or  of  an  alcohol:  it  may 
ear  just  the  same  relation  to  Benzoic  [Bcnziric] 
.cid  that  Aldehyde,  H:0;C^Il3,0  [Acctaric 
.cid]  docs  to  xVcctic  Acid,  HiOjC^II^jO,  [Ace- 
ric  Acid],  In  such  case  wc  should  cull  it  Bcn- 
iric  Ilydristylo,  or  Ilydrobenzatc,  as  having  the 
listylo  C|.  II.O  [Bcnzare].  This  is  a  more  likely 
»rmula  than  the  second  which  I  have  su^jrcsted, 
*  we  have  no  indication  that  the  molecule  Cull 5 
.  basic,  while  we  have  many  reasons  fcir  thinkin*? 
lat  it  is  not.  It  is  probably  rendered  Antibasie 
y  the  annexation  of  Co  to  the  basic  moleeuh* 
1,11-,  just  as  C^II..  (Methyle)  ceases  to  be  ba:>ie, 
j(l  becomes  Antibasie  by  annexation  to  C\,  in 
^11.  (Acctyle).*  Tlic  same  consideration  bears 
pon  the  supi)osed  hydurcts  of  the  non-basic  so- 

•  S'>,  a*  Clianw!  hns  shown  (Compt.  Rend.  t.  28,  p.  8IJ), 
Bt-nzonfj"  ur,  as  \w  rails  it,  "  Boiizofenone,"  is  probably 
;H.:0:C,,II-,,0  [nonzntc  of  Fi'nyK*],  boiniT,  according;  to 
•-  ri^'vr.  Oil  fif  Bit  tor  Ahiiond*.  in  whirh  C,.»1I-.  is  substitut''d 
r  b-i*!*-  11,  and  in  wliifh  tin'  same  ini»k'Culo,  with  tho  addition 
'C-,  nviir*  in  the  Antibaso. 

1 
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citlled  "  radicals,"*  most  of  which  compounds 
long  to  the  "  aromageoous"  family, 
'^'^^         189.  Thus  "Salicyloua  Acid,"  which  is  am 
A^%w     t'^es  called  "  Hjduret  of  Salicylc,"  and  whia 
has  the  same  compositiou  nith  Benzoic  Acid,  bcai 
to  Salicylic  Acid   [Hydrosalisute  ?]   (of  which, 
we  have  seen,  the  epistyle  is  known)  t  the  aa 
relation  which  Aldehyde  and  Bitter  AlmoDd  O, 
bear  to  Acetic  and  Benzoic  Acida  respectively, 
contains  probably  the  same  antibase  as  that  of  H 
co-stirpial,  namely  Sahayle.t  C]^Hj,  isomeric  wi) 
Benzyle,  and  an  epistyle,  Salisire,  C),lIf,,0,,iaome 
ric  with  Benzirc;  the  diftereuce  of  the  two  systemi 
being  supposed  to  arise  from  differences  in  the  mt> 
lecular  construction  of  the  two  groups  of  C^Hj-j 

•  The  thiHirj  of  these  "Hydurets"  and  tlieir  "  mdioals' 
roost  improbable  one.  It  implies  tliat  Ihcso  "  nuiiiMl*  " — " 
lojle,"  CjjHiOj,  "aalicjle,"  C„H,Oj,  etc.— are  a  eet  ot  complM: 
styles  mi  generit,  not  bolonging  to  either  of  our  th«o  gnnipfc 
TheHO  "  radieats"  claim  to  be,  like  CyuTOgen,  aulosljlie,  and 
resolublo  into  IialogOD  and  epiatyle,  yet,  imlilu  this  body, 
like  tile  style*  of  our  third  order,  thoy  are  not  scparnhle,  withool 
decomposition,  from  thuir  bs^io  H.  or  other  eimilar  molecule.         j 

+  See  g  130,  p.  108. 

t  The  Salisjlo  hero   so  called  ia  not  the  group  of  aloml  to 
whieli  the  mune  Salicylc  is  giicn  by  the  stiuidurd  authorities. 

§  If  it  should  be  proved  that  the  Duclear  group,  or  Antib6M^J 
of  this  "Sslicylous  Acid"  is  Ci^HjO,,  that  is,  tliat  two  of  !}«< 
atoms  of  oxygen  belong  to  thn  A  otibasc,  and  that  only  one  a  i 
metofltylic,— and  for  tliis  noliou  lound  reasons  may  bo  urged,-^ 
then,  the  came  Salisyle  being  gireu  to  this  oiygenoua  aritibMU 
the  hydrostylc,  commonly  calleil  Salicyloua,  will  be  called  SaG-. 
saric,  or  Hydro- sulisBtc  ;  and  the  Salicylic  Acid  of  the 
nomeaolature  will  be  SaJisiric  hvdroslylc.or  HydrosalioilCi 
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constitution  and  appropriate  namc^  then,  of 
^om pounds  and  its  relation  T^-ith  its  co-stirpial, 
ri  follow : — 

icylous  acid=H :  O ; C14H5, 03= Hydrosalisite. 
icylic  acid  =H:0;C|4H5,05=HYdro8ali8ute. 
propriety  of  the  application  of  the  same  theory 
e  oxygenous  Cumin  Oil,  H:0;C2oHj|,0  [Cu- 
i  hydristyle]  is  clearly  indicated  by  the  for- 
>u  of  the  compound  K:0;C2yHn,0,  by  treat- 
his  oil  with  Potassium.  This  body,  like  Bitter 
)nd  Oil  and  Aldehyde,  passes  by  simple  oxida- 
into  the  corresponding  tridactylous  Hydristyle 
;C|^Hji,03,   Cumin ic    [Cumiric]    Acid.     So 

lo?,  Cj^IIsO-jOaTid  CnH^Oj^Oj  being,  in  tliat  cas=e,  Sali- 

nJ  Sallsiire  ivspectivcly.     Tliis  vie\v  of  the  difloreneo  be- 

''BtTizoic'*  and  **  Salic vloua"  Acids  b  distinct  from  that 

i*  talkcn  in  the  text.    Tlicir  differences  ^lU  depend,  if  sucli 

truth,  on  the  difference  of  their  Antibases,  as  respects  not 

o:istitution,  but  composition,  and  on  the  fact  tliat  one  has 

fsinffle  molecule  of  mctastjUc  oxygen,  while  the  other  has 

The  same  doubt  occurs  as  to  the  composition  of  "Anisic  " 

n-nuly  wliether  it  be  'R'.0,C\^R-,0^  or  II:0:CV.H70., 

In  the  former  case  (tliat  is,  if  its  autibase  be  Ci,-,jr.)  this 

X'  either  the  same  cs  the  autibase  '"Tolvlel  of  Toluvlic 

v:'  Aei<l,  HrO-.Ci^lIyjOj,  or  it  may  be  isomeric  tliorewith  ; 

isomeric  "v^ith  Tolyle,  the  name  of  this  autibase  would  be 

\lr.''     If  however  Cj^HyOj  be  tlie  antibnse,  we  shall  have 

^ly  the  term  "Anwyle"  to  this  oxygenous  molecule.     So 

iJ.'Tij-t vie  itself  mav  have  to  be  calle<l  either  Toluric  fUvdro- 

_,    Anisuric   [Hydr-anisate],   or   Anisiric   [Ilydr-anisite'. 

*art  Til.  Ch.  V.  2.)   It  is  worthy  of  remark  t  liat  as  there  t-tym 

two  seric."S  of  ba«ic  molecules  of  the  form  Ci-Jfj, — C,.,H-, 

.  the  liiernrjors  of  which  are  isomeric  with  t^ch  other  (Vee 

II.  C'.i.  II.  3.  and  Ch.  T.  2.),  so  there  may  also  be  twocoir- 

tnrie*  of  isomeric  antibaoes  of  the  fonn  Cj^IIj, — 0,^,11-,  etc. 

I  *^ 


s 
m 
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"Hydnret  of  Cinnamyle"  is  probtibly  H  :0;C,gH, 
[Cinnamaric  Acid],  which  by  oxidation  becom 
H:0;C]f,H,,Oa,     Ciimamic    [Cinaamiric]     Ad 
"Cyanic,"  " Sulfocyauic,"  and  "  Persulfocyauic 
Acids  arc  hydrostyles  of  this  form,  being  probaU 
constituted  thus,  H:0;Cy,0,— Ii:S;Cy,S,  an 
H:S;Cy,So,  Cyanogen  being  here,  in  each 
the  antibase.     The  epistyles,  being  monodactylil 
would  be  called,  in  accordance  with  our  aystt 
"CyarCj"  "  Sulfocyare,"  and  "  Sulfocyere,"  i 
the  acids  "  Cyaric,"  "  Sulfocyaric,"  and  "  Sulfbcj 
eric"  respectively.     Neither  of  these  epistyles 
known  in  the  free  state :  nor  have  any  of  the  styles 
been  isolated,  though  a  substance  doubtfully  repre- 
sented as  haring  the  composition  Cy ,  Sj  is  some- 
times spoken  of  as  the  "  radical  Sulfocyanogcn, 
i.  e.  as  the  style  of  the  bisulfurous  Acid.     If  sndi 
be  its  comirositiou,  it  is  more  likely  to  be  the  cpi-' 
style  of  the  other  bisulfurous  compound.    The  firai 
of  these  three  acids  is  obviously  analogous  to  tha 
Hydro3tyleH:0;Cl,0[Hydrichlor»te],  which  eon-J 
tains  the  known  epistyle  Ci,0  [Chlorare]. 

Section  II.  ' 

i 

Of  Styles  of  the  Third  Group  which  seem  to  contomi 

mare  than  one  EpUti/le. 

190.  In  our  Second  Group  of  Styles  we  haW' 

found  some  which  contain  tno  epistyles:*  then 

%wik^  are  also  some  salts,  whose  styles  we  must  at  pre. 

•  Sre  1 100,  p.  77. 
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obtain  a  totally  new  and  much  more  satisfactory 
notion  of  the  constitution  of  the  system.  If  then 
fcr  every  two  symbols  of  basic  Fe  we  substitute  in 
ear  formula  three  imits  of  Fe',  it  becomes — 


Fe' 


Fe' 


Fe' 


Fe 


Cy 


Cy 


};Fe,Cy 


|}.re,c, 


Fe'lCvi  ^ 


Fe  i  Cy 

Thisy  wliicli  is  the  formula  of  a  sextuple  salt^  repre- 
sents a  triple  repetition  of  one  and  the  same  mole- 
cule. We  have  no  reason  to  suppose  that  the 
compound  has  any  such  complexity ;  we  are  there- 
fiire  quite  at  liberty  to  divide  it  by  three.    By  this 

simplification  it  becomes  plain^       |      |';Fe,Cy,  in 

precise  accordance  with  the  archetype  Ferrocyanide 
[Cyaferrate] .  Here,  then,  by  this  simple  plan  we 
represent  the  constitution  of  the  body  by  six  sjon- 
bols  instead  of  sixteen :  the  mystery  of  its  struc- 
ture vanishes,  and  its  formation  by  direct  precipi- 
tation is  shown  to  be  an  ordinary  case  of  the  double 
interchange  of  bases,  thus : — 

2(Fc':a)  +  (K:CT)2;Fe,Cy=2(E::a)  +  (Fe':Cv).;Fc,Cy, 

V L.; » 

PruMian  Blae. 

The  generation  of  this  substance  by  halization 
fipom  the  white  precipitate  formed  by  the  action  of 
"  Ferrocvanide "  of  Potassium  on  a  Ferristvle,  is 
precisely  analogous  to  the  production  of  the  "  Ses- 
quichloride  of  Iron^'  [Ferrici-chlorade]  from  the 
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"Proto-chloride"  [Perri-clilorade] ,  thus: — 
2fFc:Cl)  +  0=2CFe':Cl)  +  Fe':0,  and 
(Fo:Cy)3;Fe,Cy  +  0=(Fe':Cy)j;Fe,Cy-fFe'TO 
Such  a  subetitutiou  of  normal  gimpUcitr  for  abiu 
mal  complesity  lends  "rtaiiily  some  support  to  t 
theoiy  ou  which  it  is  imded,  that  of  the  twoft 
molccidar  value  of  metal  Iron.  It  is  probal 
that,  besides  the  coi  unds  of  the  form  which  i 
have  here  instai  lany  of  the  organic  Ad 

[Zoogenic  hydrc  arc  Multiple  Salts.    Soi 

of  these,  though  iug  more  than  one  episty 

may  have  a  leas  uuLuucr  of  such  molecules  than 
prostylobaacs.  Some,  for  csamplc,  may  be  coB 
pounded  of  a  monohale  with  a  diplohalc,  eat 
hariug  hut  one  epistyle  ;  such  Salts  would  be  of  tl 


form  — — 1       S.     Of  others  again,  owing  to  tt 

different  energies  of  the  several  stylic  molecule 
all  the  baaic  members  may  not  be  equally 
replaceable :  instances  of  this  kind  have  been  i 
ready  mentioned.*  It  is  clear  that  the  varielli 
of  construction  of  which  these  systems  admit  M 
very  immcrous. 

Section  IV. 
Of  a  Better  Classification  of  Styles, 
'^p"-       216.  We  have  now  completed  our  sun'ey  of  thl 
j!'^"    *'olta- negative  side  of  Single  Salts,  and  have  mad* 
■Inidn  ^'^'^^  collateral  obsen'ationa  on  the  stylic  memben 
•  See  5  193,  p.  176. 
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oxnplex  molecule.  The  simplest  case  of  this  kind 
»  the  addition^  to  the  primary  acid^  of  a  compomid 
ilready  existing^  and  not  depending  for  its  forma- 
ion  upon  a  molecule  similar  to  that  to  which  it 
idheres.  Formobenzoic  Acid  is  usually  taken  to 
3e  an  instance  of  this  kind  of  complication^  being 
pirodueed  by  the  combination  of  Formic  [Formiric] 
kxAd,  HiOiCgH^Os,  with  Oil  of  Bitter  Almonds 
(Ci^HqOo).  The  salts  produced  by  the  replace- 
ment of  the  basic  H.  of  this  compound  might  thus 
be  written,  BtOiCaH^Og.Ci^H^Og. 

191.  With  Formobenzoic  Add  we  may  probably  ^f*S£3J?**^" 
dass  Lactic  Acid,  HiOjCgH^O-,  and  its  homologue  ''^^^^^'^'' 
Glycolic  Acid,  H:0;C4H305,  both  of  which  have 
been,  with  some  probability,  supposed  to  be  Formic 
Adds,  each  Tiith  a  different  ep-cpistyle.  These  ad- 
juncts arc  taken  to  be,  respectively,  the  "Alde- 
kvdes  "  of  the  Acetic  and  Formic  Acids.  Accord- 
ing  to  this  view.  Lactic  Add  would  be 

H:0;C2H,03.CJIj02, 

and  Glvcolic, 

H:0;G2H,03.CoH202. 

But  now  if  we  remember  that  the  "  Aldehvdcs " 
contain  the  antibasic  molecule  of  the  tridactylous 
hvdrostvles  of  the  several  scries,  and  that,  as  ilhis- 
tratcd  bv  the  formation  of  "Aldchvde  Ammonia/^ 
HyN';H:0;C^H3,0,  they  arc  probably  themselves 
hvdrostvles, — that  is,  that  they  are  bipolar  com- 
pounds, with  basic  Hydrogen  and  a  complex  style, 
— we  shall  be  inclined  to  give  a  different  sba|)e  to 
these  formulae.     Thus  we  shall  write — 


y 
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igen  and  a  few  other  elements 
n       atace  in  it. 

*.  Tlie  distiiiguishiDg  attribute  is,  that  til 
1  iibasos  are  complex  bodies  built  up  by  the  for 
oi  zoogeuic  chemistrr  ^¥e  could  not  have  arri' 
at  this  witliout  fir  ig  to  a  clear  notion  of  i 

fuuction  of  an  An 
_  218.  We      t  definitions  of  the  thni 

S^**    Groups  or  (  cs,  aa,  with  the  precisia 

which  we  have  ed,  we  may  call  these 

visiona,  thus  m< 

Gkoup  1. — Stylea  ■>       are  known,  separate  fii 

any  Base,  as  free  substajices. 
Grol'p  2.^ — Styles  that  contain  Antibases,  whioll 
consist  of  cither  Gcogena,  Halogens,  or  el* 
mcntary  Zoogcns, 
Gaoi'F  3. — Styles  that  contain  complex  Antit 
baacs,  which  consist  of  either  Zoogeos  solely 
or  of  Zoogens  united  either  with  Geogena  0| 
with  Halogens,  or  w  ith  elements  of  both  thai 

^h"ori"°'''  '^'^'  '^'^  *'"'  "i*^™''^'^  ^^  ^^  '"^^  °^  these  groapri 
.if  Auto-  we  may  give  the  difitinctive  term  Autoatyles.*  II 
HiHoodwid  forms  a  distinct  Order,  and  includes  at  present  twflf 
onnipi.th.^  families.     Of  these,  one  contains  all  those  stvleS 

Ordwof  ' 

iitortyi.       which  are  elementary  bodies  belonging  to  the  claw 
ThirdOrder,  named,  by  way  of  escellence,  "The   Halogens;"' 
.pwtTioui     the  other  family  consists  of  the  Compound  Stylexj 
of  the  ly[)e  represented  by  Cyanogen ;  of  these  only 
two  species  are  known.    These  styles  have  no  anti 
bases  in  their  composition.     By  the  iutroductio 
"  Sec  S  >>7,  p.  *4- 
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■m  "  Antibase"  into  the  ilefinition  of  these 
Cyanogen  and  its  similars  are  cicluded 
t  Third  Group.   The  Second  Group,  as  thus 
,  will  include  such   styles  as  those  of 
,0s  [Chloruric  Acid],  H:0;SgOj   [Diaul- 
id],  and  of  any  other  hydrostyles  which 
OgcDS  for  their  autibases,  but  of  which  the 
I  are  as  yet  unknown  in  the  free  state, 
idies  are  thus  brought  into  juxtaposition 
C  salta  to  which  they  are  moat  nearly  al- 
which  differ  from  them  in  having  known 
e  epistyles.  On  the  other  hand,  our  Third 
ill  now  receive  the  styles  of  such  salts  as 
,0,  [Acctiric  Acid],  H^OjKd.O,  [Kako- 
3],  H:0;Trt,Oj  [Tarturic  Acid],  and  of 
r  Eoogenoua  hydrostyles  wliose  epistyles 
B  to  be  isolable.     The  Second  and  Third 
ore  Groups,  namely,  those  of  the  Epi- 
tyles,  constitute  together  a  Natural  Order, 
I  roembers  of  which  each  member  of  this 
made  up,  we  may  describe  it  as  that  of 
el -epistyles.     The  subdivisions  of  its  two 
ill  depend  on  the  various   characters  of 
I  inrolved.     Besides  these  autostyles 
\,  consisting  of  prostyles  and  epistyles,  we 
hfd  Order  of  stylic  systems  of  a  yet  higher 
complexity.     These  are  the  styles  which 
S>0pbtylc8  or  additional    molecules   np- 
tbeir  epistyles.    There  ai-e  a  considerable 
f  these,  but  the  laws  of  their  construc- 
!  rclationa  of  the  different  species  to 
are  at  present  somewhat  obscure. 


i 
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220.  It  must  be  remembered,  while  tbus  spe^- 


g^^^^  iug  of  the  classification  of  Styles,  tbat  t 
SiStn'int  'iisciissiiig  under  this  name  natural  species,  which 
uw^iM.  "''I'  ^^  handled  and  arranged  like  the  Salts  which 
they  help  to  constitute.  Since  the  styles  of  the 
second  and  thinl  orders  are  not  isolable,  it  might 
seem  more  true  to  nature  to  classify,  not  the  etyla 
themselves,  but  the  actual  Salts  according  to  the 
styles  which  characterize  them.  But  in  forming 
catalogue  or  museum  of  Salts  we  should  have  no 
greater  reason  for  setting  them  in  order  according 
to  the  affinities  of  tlicir  stj-les  than  according  to  the 
relations  of  their  bases,  ObWoualy  we  may  follow 
either  jjlan  in  sketching  out  our  scheme;  it  would 
however,  as  it  happens,  b-c  more  convciiicTit  to  ar- 
range Salts  primarily  according  to  their  bases;  for 
this  reasou,  that  in  nature  we  have  a  far  greater 
number  of  basic  species  (visible  substances)  than 
of  stylic  forms  of  matter.  This  law  prevails  not 
only  among  the  elements, — of  which,  at  most,  only 
nine  are  stylic,  while  more  tlian  forty  have 
properties, — but  also  among  compounds.  We  know 
only  two,  perhaps  with  certainty  only  one  com- 
pound style ;  but  several  compound  bases  are  re- 
ported, as  we  shall  presently  see.  Having  tak^ 
then  the  bases  as  the  standards  under  which  tha 
Salts  are  to  be  grouped  in  tlie  larger  divisions,  wa 
may  very  properly  subdivide  these  groups  acconlicg^i 
to  the  styles  of  the  various  species.  It  is  to  thi*] 
purpose  of  secondary  arrangement  that  the  hypo-| 
thctical  classification  of  the  styles  is  adapted.  ) 
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CHAPTER  I. 

OF  BASES   rsr   GENERAL. 

Section  I. 
Of  the  Simple  Bases, 


221.  I  have  already,*  in  opening  the  discussion  «*««•"* 

i  of  the  oonstitation  and  nomenclatore  of  Salts,  com-  ^<^u  *• 
Bimple. 
;  [iained  of  the  perplexing  want  of  precision  which 
frerails  in  the  usage  of  the  term  Base ;  and,  ta- 
Imig  the  Ammonia  compounds  as  instances,  I  men- 
tkmed  that  this  term  Base  was  applied  indiscrimi- 
^nately  to  bodies  corresponding  in  function  to  HgN 
[Ammonine],  to  H3,N;H,  "Ammonium,"  and  to 
H,,N;H:0  [Ammonia].     The  confusion  with  re- 
ll    8pect  to  the  word  Acid  is  more  tolerable  than  that 
'     which  attends  the  term  Base:   we  had  only  two 
kinds  of  bodies  confounded  under  the  former  name ; 
three  are  thus  jumbled  together  under  the  latter. 
According  to  the  form  of  definition  which  I  have 
selected,  the  term  Base  must  be  applied  only  to 
bodies  which  may  occupy  such  position  in  a  salt  as 
'     is  held  by  K.  in  the  salt  K;C1,  and  by  H3,N;H 
in  the  salt  H3,N;H:C1.      By  thus  illustrating  the 

•  See  §  26,  p.  18, 


THE    CONSTITUTION'    OF    SALTS. 

questioij,  I  have  made  tbe  Btatemeot  whicli,  lioi 
ever  familiar,  is  required  at  this  stage  of  the  9 
qiiiry,  that,  jiist  as  we  have  simple  antl  comple 
styles,  so  we  have  co-ordinately  Bases  complex  ■ 
well  as  simple.  Thi;  so-called  "Ammouiumj 
Hj.NjH,  is  au  iustmie-  of  a  comples  base.  Ti 
most  important  sitl  which  remains  for  us  I 

consider  is  in  conm         i  with  the  coustitutioa 
Salts, — that  of  the  r        I  or  models  ou  which  ti 
complex  bases  are  cou      ictcd. 
"uSKTif     ^"^-  ^^  ^^^  ^         '''^  ^^^  recognition  of  t 
^"^    archetypal  forms,  if  h      .  there  be,  of  the  complt 
bases,   by  considering  first  what  the  simple  basel 
are;  and  we  may  then  discuss  tbe  relations  whidi 
they  may  have  with  such  of  their  complex  ana* 
logucs  as  most  prominently  present  thcmseivea  Ut 
notice.     Of  such  undccnmposablc  bodies  as,  uodeC 
our  deiinition,  we  have  to  cousider  as  bases,  we  find 
two  very  distinct  types  :  the  one  of  these  is  metallu^ 
and  includes  a  number  of  metab,  of  which  somtf 
differ  very  much  from  others  in  their  more  specia] 
properties,  but  of  wliicli  all  are  united  by  this  tift 
of  similarity,  that  they  combine  with  tbe  Halogens 
in  pairs  of  single  equivalents  of  each    (base  and 
halogen)  to  form  salts,  which  are  for  the  most  part 
solid,  and  which  may  be  decomposed  by  the  voltaic 
current,  the   base  being   rendered  always  at  the 
negative  voltode.     The  ba«ie  quality  is  often  taken 
to  be  characteristic  of  the  metals,  insomuch  that 
"Hydrogen"  is  sometimes  said  to  be  a  gaseous 
metal,  aud  "Ammonium  "  to  be  a  compound  metal. 
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Hue  is  an  error ;  for  there  are  several  metals  which 
lave  not  the  least  trace  of  basic  power^  and  these 
une  the  eminently  telotypical  species  of  a  primary 
livision  of  the  metallic  class."^  Basicity  is  however 
:he  leading  feature  of  another  division  of  this  class ; 
namely  of  an  Order  of  equal  dignity  with  that  of 
the  antibases  to  which  I  have  alluded^  an  Order  to 
the  members  of  which  I  would  give  the  distinctive 
appellation  Bases.  The  basic  quality  also  appears  in 
inferior  d^ree  in  those  species  of  the  other  Metallic 
orders  which  have  the  nearest  affinity  with  the  bases 
proper.  Among  the  Geogens  that  act  as  Bases 
we  may  mention  K.,  Na.,  Li.,  Ca.,  Ba.,  Sr.,  Mg., 
Ce.,  Al.,  Zr.,  Be,  Zn.,  Fc,  Cr.,  Mn.,  Ur.,  Ni.,  Co., 
Cu.,  Cd.,  Sn.,  Bi.,  Pt.,  Pd.,  Hg.,  Ag.,  Pb.  Some  of 
these  enjoy  autibasic  properties  in  addition  to  their 
basic  powers.  Several  of  these  metals  form  two, 
or  even  perhaps,  in  a  few  rare  cases,  three  distinct 
series  of  salts,  in  which  the  ratios  of  the  weights  of 
the  metals  to  those  of  their  styles  is  different.  In 
some  of  these  secondary  salts  the  metal  is  present  in 
only  two-thirds  or  one-half  of  the  quantity  in  which 
it  exists  in  the  primary  salts.  I  have  already  al- 
luded to  this  point  :t  I  shall  have  occasion  to  dis- 
cuss it  more  particularly  in  reference  to  several  of 
the  more  interesting  metals.  {  I  consider  that  the 
simplest  explanation  that  can  be  offered  of  these 
facts  is,  that  the  metals  which  have  this  property 
are  endowed  with  two,  or  rarely  three,  different 

•  S«e  §  125,  p.  103.  t  Sw  §  211,  p.  19-1. 

X  See  note  to  P.  III.  Ch.  V.  sect.  3,  and  notes  to  sect.  7.  div.  i.  §  1. 
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all,  though  confusedly  and  inarticulately, 
t<^etlier  under  certain  heads,  within 
could  esamine,  and  from  which  we  could  redii 
bute  them.    But  our  iuquiry  concerning  the 
towards  the  setting  them  in  order  and  distijigmili 
ing  their  parts  by  names,  must  be  in  the  way 
synthesis ;  because,  until  very  lately,  almost  n 
thing  has  been  known  about  them,  and  what  is  yi 
known  is  in  a  very  scattered  condition  and  ueari 
devoid  of  arrangement.  Indeed  it  is  certain  that' 
have  not  yet  sufficient  materials  for  a  proper  di 
sificatlon  of  the  Bases,  nor  enough  knowledge 
the  constitution  of  many  of  them  to  enable  us 
represent,  by  formulse,  the  true  relations  of  all 
them  to  each  other.    Nevertheless  very  lai^  ad< 
tions  have  been  made  of  late  years  to  our  knoW' 
lege  of  this  branch  of  cliemistiy ;  and  these  contri- 
butions have  not  all  been  made  in  one  direction, 
but  cover  various  points  of  the  natural  history  ol 
these  members  of  Salts ;   so  that  we  may  reason- 
ably  hope,  with  this  help,  to  attain  some  diatinet 
and  true  conceptions  as  to  their  general  relatiaas 
The  notions  whicli  we  have  derived  from  our 
minatiou  of  the  atylic  side  of  salts  will  avail  u^ 
well  in  our  consideration  of  the  Bases. 
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in  comparatively  few  such  systems.  And 
als  which  do  enter  into  the  complex  bases 
very  instance  yet  known,  either  among  the 
of  the  simple  bases,  or  have  not,  when 
ny  power  at  all  to  fill  by  themselves  the 
side  of  salts.  Further,  among  the  complex 
lich  are  specially  marked  by  the  Hydrogen 
ley  contain,  we  find  some  of  the  strongest 
>f  this  kind  with  which  we  arc  acquainted, 
iplex  base  H3N.H,  for  instance,  which  is 
Ammonium,"  rivals  Potassium  in  its  en- 
attachment  for  the  halogens;  and  some 
f  those  which  are  constructed  on  a  model 
0  that  of  H.jN;II.  seem  even  to  exceed  it 
power. 
^Vc  mavthcn,  in  examinincj  the  bodies  with  1  irstin. 

*  quiry,  what 

o  have  now  to  deal,  fairlv  take  llvdroffcn  ptrt'iiy. 
tartiug-point,  and  consider  their  relations  j"  compW 
^lenient :  and  we  mav  naturallv  commence 
lir}'  into  the  constitution  of  the  Complex 
ith  the  question — ^Vhat  is  the  method  of 
on  with  other  molecules  bv  which  the  basic 
f  Hydrogen  becomes  thus  exalted?  What 
nn  of  the  complex  groups  so  constructed 
rdrogen  ?  We  may  then  inquire  Miiat  part 
xlics  play  in  the  building  up  of  complex 

Our  discussion  of  the  structure  of  the  com-  complex 

stylos  bett<»r 

OS  naturallv  took  the  analytical  form,  be-  understood 

•  '  thAD  roni- 

lis  part  of  the  subject  has  Ix^n  so  much  i''*"^  ^'«'^''- 
orouijhlv  examined,  and  the  results  were 


if,  und 


M 
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Fn-ubikiv       231.  Of  the  series  of  Thyliatyles  the  folk 
lioHlTTi?-  o'tybaaea  are  known : — 
''"'''"  Methyl  Oiide  Og  Hj  :0=Me:0 

Ethyl  Oxide     C^  Hj  lO=.E:0 
Amyl  Oside    Cionn:0=Am:0 
Cetyl  Oside     C33H„:0=Ct;0 
and  besides  the  alcohols,  hydrates,  or  double  d 
of  the  above,  with  water,  of  which  present]; 
shall  have  to  take  special  conaideratiou,  we  Ii 
the  following : — 


Trityl  Alcohol     . 

C.B, 
H 

jO      Tri 
to      H 

!o 

Tetryl  Aleoliol    . 

C,  H, 
H 

|0_Trt 
To      H 

lO 
10 

Heptyl  Alcohol  . 

C„H„ 
H 

,0_Hpt 
!0      H 

§ 

Ceryl  Alcohol     . 

C„H„ 
H 

jO      Cer 
16      H 

t§ 

Meliaayl  Alcohol 

C»H„ 
H 

iO_Ml 
!0      H 

■^ 

The  compounds  of  the  first  three  of  the  bases  he 
mentioned  (Me.,  JE.,  Am.},  with  a  vast  number 
stylic  molecules  are  known ;  of  the  three  Istta 
few  such  have  been  described.  The  analogy  of  tj 
different  members  of  the  series  among  each  od 
is  such  as  to  warrant  us  in  believing  that  tfae  sai 
kind  of  basic  quality  which  charaeterizes  Me  ■ 
^,  also  belongs,  though  perhaps  with  a  differeu 
in  degree  of  energy,  to  their  more  complex  c 
serials.     It  ia  probable  also  that  the  constituti 
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;  basic  molecules,  as  respects  their  in- 
f  stnictiire,  is  sunilar.     Further,  each  of  tlie 

9  oxides  of  seven  of  these  ba*ea  is  closely  con- 
1  with  a  hydristyle,  contiuniiig  just  one  atom 

^n,  two  of  Carbon,  and  three  of  Oxygen 
1  itself;  thus  we  haTe — 
I:OiC,H„O,=Me:0-hII  +  Ci  +  O,[:Hjdmcttite] 
IiO;ciH4.0,-j:-0  4-ntC,  +  0,[Hrdropropite] 
[   -H:OiC,nj,0,=TTi:0  +  H*a,  +  0,[Hrdiwbutile) 
K=.H;0!C„H,,0,-Bu;O  +  n^C,  +  Oj[EjdMmJiie] 
-H:O|C„Hi„0,  =  Am  :0  +  TI  +  Cj  +  0,[Hjiiro!arcitc] 
-   =II:0iC„Hu,O,=.Hpt:0  +  H  +  C,  +  0j[Hy(lro«apritc] 
c  =H  ;0!C„Hj„0,=C':  O  +  H  +  Ci  1 0,|TIjdm>n»rgite} 
.  Again,  we  have  hydristyles  closely  related  J^J^,^ 
h  of  these  eight  osy thylcs,  and  differing  from  """  ^ 

Mitively  in  containing  one  atom  of  Hy- 
ti  leas,  and  three  atoms  of  Oxygen  more  than 
oxybase,  namely, — 
niicu  II  0;   C,H,0,=Me:0-H  +  0,[njdrotbniiitc] 
.c  =n!0iC,lI„O,=.E:0-H  +  Oi[Hydracetite] 

nii:    =H:0;C,n„0,=Tri:0-H  +  Oj[IIjdropropiW] 

10  -U:OiC,H,0,-Trt:O-H  +  O3[Hjdrobu(ite] 
r-.atiic  =U;0(C^II„O,=Am:0-H  +  0j[HydroTalit*] 
U.<      =H:0)C,H„,0,=Crt!O-H  +  O,[njdnwpemiadtel 
tin        -H:OiCnIIa,0,-Cer:0-n  +  0,[Hjdrocerotite] 
MM      -II:0;C;,HM,0,»Ml:0-H-i-0]r_Bytln»pitoJ. 

ibc  hydrostyles  here  mentioned  belong  to  the 
ic  scries,  one  in  which  each  member  contains 
i,  more  thun  the  member  next  below  it  in  the 
This  common  difference  or  increment  of 
longs  to  the  antiba«e  in  each  of  these 
■tyles.  Each  member  of  the  scries  of  anti- 
iftt  u«  birolved  in  these  bodies,  differs  by 
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lai^  number  of  the  compounds  of  ethyl  with 
simple  liidogens  and  with  several  complex  «^ 
have  becD  constructed,  and  these  compomutB  I 
be  formed  very  regularly  by  double  dccompodtiei 
under  appropriate  circumstances,  from  the  a 
poimds  of  the  same  negative  molecules  with  I 
drogeu  and  with  certain  metallic  bases ;  so  t 
there  can  be  no  doubt  that  the  Thyles  hold  in  tb 
compGuuds,  afi  respects  the  styles,  the  same  pi 
tion  that  Hydrogen,  Potassium,  or  any  basic  mc 
occupies  m  the  hydrostyles  or  in  the  metallic  sa 
Tlius  their  oxides  [oxadee]  are  clearly  analogous  U 
water.  We  cau  have  no  clearer  or  more  usdii 
conception  of  their  nature  than  that  which  we  ol> 
tain  by  considering  them  as  waters,  wliich  difia 
from  ordinary  water  in  having,  instead  of  byc^ 
gen,  molecules  containing  Hydrogen  and  Carbon  on 
their  positive  side.  Wc  shall  then  readily  undcr- 
Btand  that  the  divergence  in  behaviour  which  they 
present  when  compared  with  protypical  water  may 
be  due  and  correlative  to  this  modification  of  their 
basic  molecules.*  Like  H-.O,  these  oxythylea  wHl 
Hethyle  and  But7le  at  tlie  anode  in  the  Toltftljsis  oF  Aoetio  AcU 
[Aoetirio  Ljiiriatjle]  and  Tiderianic  Aoid  [Talino  bydTUtyle]! 
Bud  Bnuior  and  Uuseleth  obtainod  Amj'le  bdiI  Caprotyle  (CqHh) 
b;  the  iame  treatment  of  Caprio  Acid  [Hirciric  hj-driBtjle]  aoiel 
(Eotnthjlic  Acid  [(EuaiitIiiric]i_Ydri8ljlo].  lu  thcae  hjdririflca, 
however,  the  Thjles  in  quealion  arc  ohriously  noilher  bMcmr 
»bjlic ;  thej  form  pari  of  tlio  «tjUo  member,  constituting,  with 
the  adilitiou  of  C,,  the  anlibuic  molecule  of  the«  bodin. 

•  TI.e  notions  of  this  analogy  which  are  presented  to  (tndoiCi 
are  oecasionollj  pomciwhnt  ingup,  TliiM,  in  (he  only  HandboA 
of  Organic  CheinisLr}^  yat  Gmahi^d — it  cannot  be  uud  compkud 
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•'fpt  the  Adhesion  of  epistyles  for  the  complica- 
-1  of  their  stylie  member,  aud  caji  be  made  to  ei- 
iiip;e  tiieir  Oxygen  for  other  halogens.  Further, 
v.c  shall  see  hereafter,  they  confer  upon  some  of 
ir  compoimds  with  the  halogens  certain  proper- 

-  precisely  similar  to  some  which  the  acids  enjoy 
lirlQc  of  their  hydrogen. 
J35,  It  is  nutintaincd  by  those  who  accept  the  ^'-^^j   ■ 

]larian  theory  of  M.  Gcrhardt,  that  as  water  ^bV* 'J 
according  to  them,  not  a  bi-polar  compound 
O,  but   jj,  t  O,  tri-polar,  so  the  oxythylca  are 

iiilarly  tri-polar.     Tims  Ether  is,  according  to 


'"'  C'H'*  f  ^'    Th^t^'"^  '*  a  correct  representa- 
11  of  the  constitution  of  ether  ia  supposed  by 
liie  unitarians,  and  even  by  many  who  do  not  ac- 

— in  ear  Ungua^  Ibe  learner  U  infonned  thai  in  a  ™rt«in  point 
of  T^  llw  Eliivloids  dilTcr  fram  Hyilro^u,  namel;  in  llml 
"  vhilA  Uif  oiidc  of  Hj-dragen  is  nFutrnl.  lliat  of  the  Mrthjic  i« 
hawr "  (p.  169).  Tiiia  ia  SMurnUy  incorrect,  irlutcrir  teaae  tv 
^rwlt  to  tlici  worda  "neutiKl"  and  "luuio^"  Ui«  Inttrr  Icrm 
■—ml  be  intruded  hero  lo  cipma  any  oilier  mpnbilitj  llian 
Atrf  onnbiniii^  witli  t^iatykc.  Bodit^s  k>  vnilownl  I  should 
But  Wat**  i*  qtliti-  u  dnddcdlj  gifted  with  this 
ii  *uj  Klheroid  oiyliaw.  By  TirtuH  iif  this  propntj, 
I*  omiiptei  liydnwtjlea,  while  Ibe  atjtli^lrs  form  cooi- 
Bloijlca.  It  it  exerted  with  Ira  tcnacitj  b;  water  than 
onoiu  homologuee,  bat  thmo  are  eertiuiily  tnfi.*nor  to 

Wrtype  in  tlie  r«adina>8  with  wWeii  tlioy  accept  tticir 

tghe  a(ljiinel«.     So  again,  in  whaluvcr  senee  wnt^  is  iMiilra], 
IfceflO^Uijlejar*  cOTlainljneutnUoo.    AH  tlie  latter  are,  «|iuiUj 
b  Uu  foraitT,  bland  nnd  deroid  both  of  acid  and  or  allLaline 
ic  Glide  of  njdmgen, 
t  Uetb;!  ia  bolh  oeutrtJ  uid  [iroilylobiuic. 
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cept  their  theory,  to  be  proved  by  a  very  ii 
ing  discovery  of  Mr,  Williamson,  which  I  A 
presently  notice.*  I  shail  then  eudeavour  to  sb 
that  the  facts  to  which  I  allude  need  not  U 
disturb  the  old  beliuf  that  the  Oxythyles  are  tn 
of  the  same  form  with  the  other  Tliylistyles,  a 
that  Ether  is  C^H5:0. 
Buie  euerEj  236.  As  for  the  basic  energy  of  the  Thylea, 
muiacer- '  rBBpects  thclr  strength,  it  is  extremely  difficult 
institute  a  comparison  of  them,  even  with  By 
drogen,  which  they  most  resemble.  Some  f 
would  certainly  seem  to  indicate  that  Methyl 
Ethyl  arc  stronger  bases  than  Hydrogen.  The 
former  bodies  are  expelled  from  their  salts  lea 
easily  than  is  the  latter  by  metallic  bases.  Again, 
the  oxide  of  Ethyl  at  least  forms,  though  indirectly, 
a  permanent  compound  with  the  weak  epistyle  CO^ 
which  H:0  does  not,  and  the  assumption  of  epi- 
styles by  salts  is  certainly  an  indication,  thougb 
it  may  not  be  a  measure,  of  unsatisfied  basicity. 
Under  certain  circumstances,  which  we  shall  hare 
to  notice  liereaftcr,t  Ethyl  will  expel  Hydrogen 
from  its  basic  place  by  interchange ;  though  again, 
under  other  conditions,  in  which  the  same  com- 
pound  is  concerned,  Hydrogen  will  supplant  Ethyl 
in  the  same  position.  The  dignity  of  the  thyles  in  1 
the  scale  of  bases  cannot  be  said  to  be  as  yet  ascer- 
tained. 
^^^!^      237.  The  behavioiu-  of  the  Thylistyles  towards 

•  See  §  251,  p.  214. 

t  P.  in.  a.  V.  6ecl.  7,  dJT.  u. 
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f  aalta  is  certainly  differeut,  iti  a  remarkable  fioi" 
ET,  Ihna  that  of  the  analogous  comtuDations  of  "■'or 

0  and  of  the  metals.   Their  inertness  under 
inaiy  methodic  of  aqueous  chemistry  seems 

t  sight  to  place  them  in  a  cat^ory  quite  dif- 

k  from  that  which  include*  our  common  acids 

It  is  ditEcult  to  believe  that  the  basic 

e  of  oxyhases,  which  show  no  great  aiidity 

rcbangc  of  halogens,  or  for  aiinc\atiou  of 

which  jet  reJiise  to  be  cspelled  at 

1  their  basic  scat  by  metala  of  great  poai- 
fflcrgy,  can  be  united  to  their  osygen  by  any 

I  attachment  as  that  whicli  binds  Hydrogen 

■btaaaiumtoOsygcn  in  H:Oand  K:0.*    But 

k  of  this  difficulty  vanishes  if  we  remember 

.  by  the  oily  nature  possessed  by  nearly  all  of 

-I-  bodies,  and  which  they  owe  to  the  carbon, 

tb  furms  so  large  a  part  of  their  slnicture, 

.   arc  as  effectually  removed  from  the  sphtre  of 

iA  a^jueous  chemieal  action  as  a  substance  can 

l>T  precipitation  in  the  solid  pulverulent  form, 

^r    even    more    so.     This  tendeuey  to  oiliness    is 

doubtless  indicative  of  the  aetiou  of  peculiar  forces 

^^itliio  the  substances  so  aifeeted  ;  these  new  forces 

Buy  mask  the  action  of  others  which  operate  »il)iin 

the  same  matter,  but  do  not  necessarily  extinguisii 

>  An  intcmting  illustration  of  the  pivuliar  ccmditicni  of  b&- 

■iolT,  whidi  i>  BiEKted  by  tlie  Tliyks,  is  aObnled  by  tlip  cou- 

pDutid«  fiTTmnl  by  Ur.  Rulton,  in  which  Etbyl  and  Aniil  am 

ntHtitBtwl  in  riuwpbon>iu  [riioaSric]  Acid  for  a  moLvule  of 

!riiiM>  vIiBih  ia  not  repUoMble  b;  tbe  itronger  biuoB.     See 

lo'flOa,  p.ai. 

l3 
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tbcK ;  tBdnd,  ife  mtmt  «c  lemra  of  tboe  o 
DBMS  tkitii£]>ka»  Ibe  nan  raeaa  ve  liave  & 
finn^  tkak  tk^  a«e  lipilii  grsienis  held  log 
pwdr  bf^  tke  mmt  fcme  far  which  the  synipe 
d  trae  nto  cnfaen.  We  hst^  almdv  Iviinit  A 
iBM^  liwuMipushiops,  whidi  «c  coal<i  not  obta 
from  tlKBi  mdcr  ordiiuuy  cucamst&oces,  en 
rcadflr  ondtf  lugfaex  tempenUore  and  pnafl 
Perhaps  «e  maj  yet  find  methods  of  itadM 
these  bodies  auiductiTe  of  the  voltaic  fiwoe,  >■ 
inilnfiiig  aocb  (rf  then  as  are  tnly  bipdar  taf 
into  tbeir  tira  members  under  its  solicitation. 
-JSS"-  ^^^-  "^^  •'^^  P^"**  *■*  ^  noticed  is  tlio  nat« 
of  these  tja!«s  »s  respects  i«olability.  We  hi 
already  seen  that,  of  the  etrlic  members  of  asl 
there  are,  besides  the  elemcntarj'  Halogens,  scar 
ly  any  which  can  tje  prixlucod  in  the  free  sti 
Cyanogen  and  :MeUoDe  being  the  only  coni[wt 
stylic  bodies  hitherto  obtained.  We  shall  find  t 
on  the  basic  side  of  salts  a  similar  but  rather  1 
rigorous  rule  prevails.  There  is  a  vast  numbei 
complex  bases,  but  of  these  very  few  have  she 
any  Bigns  of  separate  ejistence ;  and  we  have  CT 
reason  to  believe  that  the  general  rule  among  Ui 
is,  that  they  are  Incapable  of  isolation.  Ami 
the  few  complex  bases  that  are  believed  to  h 
been  obtained  in  the  free  state  are  some  of  tJ 
Thyles  whose  oxides  we  have  already  mentioi 
Wc  owe  to  Kolbe  and  to  Frankland  the  produc 
from  certain  Thylistylcs,  if  not  of  the  actual  h 
Thyles,  at  least  of  certain  bodies  possessing 
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e  proportional  composition.  These  remarkable 
Dvcries  are  so  fresh  in  the  recollection  of  che- 
s, — for  whom  anything  called  a  ''radical^'  has 
iigh  an  interest,  cither  as  a  treasure  to  be 
ched  at,  or  as  an  object  of  the  most  jealous  scru- 
t — that  they  need  scarcely  be  more  than  men- 
ed  here.  But,  for  formes  sake^  the  reader  may 
reminded  that  the  eminent  chemists  just  men- 
ted  formed  a  gas  having  the  composition  C0H39 
ch  they  supposed  to  be  Methyl,  by  the  action 
Potassium  on  Cyanide  of  Ethyl  (C*H.:C.N)  * 
imilar  compound  was  afterwards  eliminated  by 
be  in  the  voltalysis  of  Acetic  [Acetiric]  Acid.f 
ukland  afterwards,  by  the  action  of  Zinc  on 
de  [lodade]  of  Ethyl  (C^H-:!),  obtained  a 
ture  of  gases,  among  which  was  one  apparently 
same  as  this,  that  is  to  say,  ilcthyl,  and  an- 
T  liaving  the  comi)Osition  of  Ethyl  {C,II-).J 
same  chemist  again  separated  this  body  (C^Hg) 
I  its  Iodide  bv  the  action  of  solar  radiation, 
i  by  the  presence  of  Mercurj'.§  lie  also,  by 
:iug  Amyl-iodide  (CioHu:!)  with  Zinc  amal- 
,  obtained,  together  with  some  other  liydro- 
ou  liquids,  a  volatile  eom|)ound  ha\ing  the 
position  Cn,H|i.||  Finally,  Frankland  con- 
ed that  there  are  two  series  of  Hvdro-carbons 
fie  form  C,H,+i,  the  molecular  weight  of  each 

Foumnl  Clicin,  Soo.,  vol.  i.  p.  65. 

:i.|..l.,  Tol.  ii.  p.  1S3.     S.-C  u  note  in  V.  III.  Cli.  Y.  sect.  2. 

rbitl.,  Tol.  ii,  p.  275. 

fMur!i:il  Choin.  Soc,  voL  iii.  p.  332. 

[bid.,  vol.  iii.  p.  32. 
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member  of  one  being  double  of  that  of  the  ii 
one  in  the  other  series,  and  that  some  of  the 
poimdB  residting  from  these  processes  bdonged 
one  of  these  tj'pes,  being  the  true  bases  or 
cals,"  while  the  others  were  of  dift'erent  constiti 
tion.*  The  opinions  of  chemists  are  still  div 
as  to  the  nature  of  the  compounds  thus  obtained 
it  is  contended,  a^inst  the  bases  or  "radical' 
tliat  the  motecidca  of  the  aetual  bases  are 
case  doubled  in  th«  act  of  their  hberatiou ;  acxai 
ing  to  some  reasoners,  because,  a  posteriori,  t\ 
products  do  not  behave  as  tnie  bases  should; 
cording  to  others,  because,  u  priori,  they  ought 
be  dimerizcd  as  tlicy  escape  from  combiriatioa. 
is  admitted  by  their  defenders  that  they  do  no( 
when  free,  show  any  signs  of  the  basic  altachmcc 
which  holds  them  with  such  remarkable  tenad^ 
when  they  are  onec  united  to  their  sympoles.f  TliS 
question  which  has  been  thus  discussed  ^ritb  !<!• 
speet  to  the  new  compounds  has  been,  whetha 
they  are  or  are  uot  the  actual  "  radicals,"  I 
not  think  this  inquiry  can  meet  with  any  verj 
satisfactory  answer.  The  important  point  is, 
they  bases  ?  If  so,  are  they  the  bases  of  the  actod 
salts  from  which  they  were  derived  ?  The  basidtf 
of  a  body  certainly  admits  of  being  ascertained. 
Every  base  will  certainly  combine  with  some  styla 

■  Journal  Chom.  8oc,,  toI.  iii.  p.  311. 

■f  The  nador  will  fi  nd  b  buminiirj'  of  these  ai^umcnti, 
TcrereDOM  co  thu  onginul  pni>cr8,  in  Lic^liig's  'Annual  BcfMH  cl 
Chumutt^,'  Eng.  Truua.,  vuL  It.  p.  S35. 
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tt,  if  not  with  every  halogen.     It  may  uiiite 

f  or  eveu  readily  with  any  auch  polar  niole- 

rat  there  must  be  some  circumstanees  under 

wit  may  he  induced  to  pair  with  its  opposite, 

ase.     But  certainly  its  non- 

f  cannot  be  asserted  till  all  knowii  means  of 

f  the  bouds  upon  it  have  been  tried  and  liave 

A  complex  basic  molecule  might  certainly 

lobstitution  of  Chlorine  for  some  of  its  Hy- 

I  rather  than  form  a  true  chloride  by  combi- 
K;  this  might  arise  from  the  instability  of  its 

:,  and  from  the  great  tendency  to  the  for- 

II  of  H:CI.    Such  a  reaction  cannot  disprove 
city.   The  occuircuee  on  the  other  aide  of  the 

m,  of  the  isolablc  complex  styles  Cyano- 
I  MellonCj  would  lead  us  to  expect  the  for- 
[iof  some  free  complex  bases;  while  at  the 
me  the  rarity  of  the  former  class  of  eom- 
s  would  incline  us  to  suppose  that  tlie  latter 
ilil  not  be  very  numerous.  Aguin,  we  certainly 
iv  a  few  complex  isolablc  bases,  of  constitution 
■■  rint  from  that  of  these  simple  Thylca ;  so  that 
"  /n-iori  improbability  of  their  separation  is 
-fi  very  great,  eeiiecially  when  we  consider  that 
malogy  in  function  of  these  hydro-carbons  to 
':  r'^j^en,  which  is  so  easdy  set  free,  is  much  closer 
inn  that  of  any  other  complex  molecules  that  we 
nted  with.  On  the  other  hand,  it  must 
inembered  tliat  these  Tliyles  adhere  very 
f  to  the  Halogens,  and  to  other  stylic  raole- 
;  united  to  them ;  and  that  in  all 
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knowu  inataiicea  of  isolable  b&ses,  tlie  readineoi 
their  combination  with  styles  seems  to  be  pi 
tioual  to  the  energy  of  their  attacbmeot  when  ■ 
united.    So  that  though  Hydrogen,  Gold,  and  PI 
tiuum  are  examples  of  bases  towards  one  ecii 
a  scale  about  the  other  end  of  which  lie  Potasni 
Sodium,  etc.,  yet  the  former,  which  are  fer  i 
easily  detached  from  their  saline  combinations 
are  the  Thylic  bases,  seem  to  be  much  exceeded 
these  new  compounds  iu  the  inertness  of  their 
.  combining  energies.     I  think  that  some  fni 

facts  are  required  to  cuable  us  to  assert  withoi 
doubt  tliat  any  of  these  Thylic  bases  have  acl 
becu  isolated,  and  to  warrant  us  in  expecting  that 
all  of  them  will  be  obtained  iu  the  free  state. 
»^coIpi«  239.  Finally,  we  have  to  consider  the  constitn- 
■jMemi.  ^jjjij  q£  ^],pgg  thylic  molecules.  "With  respect  to 
the  greatest  number  of  them,  we  have  not  mudi 
information  that  would  help  iis  to  a  conclusion  od 
this  head.  But  the  compounds  of  Ethyl  have  been 
80  diligently  examined,  and  their  habits  are  so  de- 
cided, that  we  have  more  materials  for  a  rational 
inference  as  to  its  structure ;  and  with  the  footiug 
BO  obtained,  we  may  reach  by  analogy  to  a  tenable 
notion  as  to  the  nature  of  its  congeners.  The  pro- 
duetion  of  Oleflant  gas  (C,I!J  from  the  compounds 
of  Ethyl  under  certain  reactions  is,  I  conceive,  a 
very  significant  phenomenon.  This  has,  as  eveiy 
one  knows,  is  separated  &om  Alcohol  by  heating 
it  with  an  excess  of  oil  of  vitriol.  Again,  Hof- 
mann  observed  that  each  of  his  Alkalies, 
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viieii  heated,  evolve  C^H^.'^  Each  of  these  actions 
eonnsts  obviously  in  the  diWsion  of  basic  Ethyl 
(C^Hg)  into  two  parts,  namely  into  H,  which  re- 
Duuns  attached  to  the  Stylic  O,  forming  water,  and 
C^H^,  which  escapes.  In  the  cases  of  these  new 
Iklkalies,  nitrogenous  molecules,  analogous  to  Am- 
nonine,  are  also  separated ;  and  in  the  two  latter 
instances,  the  C^H^  seems,  before  its  own  decom- 
position, to  pass,  by  interchange,  from  its  original 
position  of  union  with  tlie  Nitrogen  to  that  of  a 
base,  as  respects  the  Oxygen  of  the  system.  This 
transposition  seems  to  arise  from  the  greater  in- 
stability  of  the  particles  of  Ethyl  as  compared  with 
its  congeners.  Now  these  facts  cannot  be  so  well 
explained  by  any  other  theory,  as  by  supposing 
that  Ethyl  is  in  reality  C^H^,H;  and  that  Ether  is 
C^H^,H:0.,  in  fact,  water,  in  which  Olcfiant  gas 
is  annexed  as  an  adjunct  to  the  basic  H.  Accord- 
ing to  this  view  then.  Ethyl  and  its  thylic  con- 
geners are  constructed  on  the  same  plan  which 
seems  to  prevail  so  generally  in  the  system  of  Salts, 
namely  that  of  modifying  the  form  of  the  members, 
by  the  ingrafting  of  other  molecules  upon  them, 
without  altering  their  position  in  the  compounds. 
This  notion  is  strengthened  by  the  fact  that  others 
of  the  Alcohols  yield,  by  dehydration,  correspond- 
ing hydro-carbons,  homologucs  of  C^II^;    while 

•  Piiil.  Trans.  Part  2,  1851,  pp.  366,  375,  380.    Sw  a  noto  in 
P.  III.  Ch.  II.  sect.  2. 
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members  of  the  same  series  have  been  < 
.^d  in  other  reactioQS.     Thus  Hofmann  foi 

ilia  Alkali  ^-^''    '^'^ — -"r.-'r";  J^elds, 


'   (C,oHi,),N,ahydroci 
:arcdy  be  auy  doubt  tb 
lo);  and  Franklandt  0^ 
tme  composition,  i 
'Zinc  on  Iodide  of  As^ 
>cars  that,  in  a  few  I 


ueat,  beside  the  com] 
bon,  as  to  which  there 
it  IB  the  "Amylene"* 
tained  a  body,  having 
the  products  of  the  a 
(C,„H„:I).     Ajain,  , 
stances,  salts  have  been     und  containing  tbyU 
bases  in  which  a  metallic  molecule  has  been  substi- 
tuted for  a  single  atom  of  H.  Thus  we  have  the  saltl 

In  these  it  seems  probable  that  the  hydrocarboa 
molecules  C^  II,  and  Cotl^  are  appeuded  as  adjunct! 
to  the  metals  Pt,  and  Ag.  respectively.  And  in 
the  ordinary  thylous  salts,  the  same  molecules  an 
most  likely  annexed  in  a  similar  manner  to  bade 

•  Phil.  Trana.  1H51,  Part  2,  p.  289.     Il  oppears  howerCT  thai 

theAlkali  (C,U,l,^li^55lii?  Joca  uot  Buffur  an  aoaJogou* iJ»- 

U  lO  * 

oompMition,  not  cvolYing  C-H,  (PliiL  Tmiis.  p.  a83).  Dr.  Hot- 
10BUE  mforoiB  me  that  ho  aeiiwftiuiied,  br  a  aubsLX|ui?ut  hilberto 
unpublinhiHl  oipvruucut,  tbst  tliis  Alkali  split?,  under  beat,  iata 
{f^H,)jKtC,H,jO     It  would  aecmtlal,  under  these,  a.  uniW 

certain  otlier  conditions,  metlijlic  Alcohol  is  more  stable  Uun  iti 
ethylic  congcQor. 

t  Qn.  Jouni.  Cliem.  9oc.,  vol.  iii.  p.  44. 

I  See  a  note  («  P.  III.  Ch.  UI. 

§  See  note  to  P.  III.  Ch.  V.  8«.t.  7.  diT.  ii. 
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lydrogen.  The  lowest  member  then  of  this  scries 
fthylic molecules^ Methyl (CjHj)  maybe  written 
I^Hj^H.;  and  since  the  adjmicts  of  all  the  mem- 
m  of  the  series  are  multiples  of  CoH^,  we  may 
■aaonably  write  them  thus : — 

Ethyl  C^  H^  ,H=(C2H2)2,H 

Amyl  CioHiQ,H=(Cs|H3).,H 

Section  II. 
"if  the  Relation  of  certain  Double  Salts  to  Alcohol. 

210.  Now  we  have  seen  that  water  is  the  Arche-  y«twof 

the  Oxy- 

ffc  to  which  we  must  compare  a  large  class  of  ^Ji^- 
ompounds,  which  may  be  said  to  be  waters^  each 
aodified  by  the  conjugation  of  a  complex  molecule, 
^oogenic  or  of  other  denominations,  to  their  Oxy- 
^n.  It  is  equaUy  certain  that  there  are  a  great 
Lumber  of  other  bodies,  likewise  referable  to  water 
s  their  prototype,  but  differing  from  this  first  kind 
a  that,  in  them,  not  the  Style  but  the  Base-mem- 
ler  of  the  water^  is  complicated  in  an  analogous 
nanner.  The  former  are  complex  Hydro-styles, 
nore  or  less  energetic;  the  latter  are  complex 
[)xybases,  of  greater  or  less  potency :  that  is,  as 
respects  their  alkalinity,  these  are  Salts  having 
Oxygen  for  their  Halogen,  and,  as  res|)ect8  their 
eomplexity,  waters  modified  by  the  conjugation  of 
complex  molecides,  Zoogenic  and  of  otiier  denomi- 
aations,  to  their  Hydrogen.  To  this  class  of  com- 
pounds, then,  I  conceive  that  the  Oxythylcs  belong. 
[Tlosclv  allied  to  these  are  certain  bodies  of  doubt- 
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fnl  constitution ;  lx>dies  which  seem  to  be  i 
of  water,  yet  with  respect  to  which  it 
doubted  wliether  the  complicating  molecol 
most  always  of  Zoogcnic  structure,  are 
to  the  Basic  or  to  the  Stylic  side  of  thej 
typal  compouud.     With  respect  to  some  oCJ 
bodies  it  would  be  doubtful,  even  if  it  ww 

Imonstrated  that  their  Zoogenic  member  lies* 
on  the  Basic  side,  whether  tliey  are  truly  \ 
complex  salts,  and  not  rather  "  double  salts^ 
sisting  of  uormol  water  coupled  laterally  irf 
homologous  body,  in  which  latter  the  Hydro| 
the  water  has  conjugated  to  it,  or  is  replao 
some  complex  molecule.  With  reference  to 
bodies,  when  the  place  of  their  hydrocarba 
been  shown  to  be  certainly  on  the  Basic  side, 
will  also  be  this  residual  alternative,  that  it  n 
open  to  the  "  unitarians "  {until  their  view  ( 
constitution  of  water*  has  been  disproved)  tc 
tinue  to  represent  them  as  being  Waters  in ' 
half  the  Hydrogen  has  been  replaced  by  a  om 
molecule. 
•TnlrieMffl*  ^^^ ■  Alcohol  is  a  type  of  this  doubtfiil  cl 
loobisMitf  compounds;  Ether  too  and  its  homologues 
for  the  sake  of  argument,  be  considered  as  of 
lary  dubious  nature.  I  have  already  classed  '. 
among  the  single  bipolar  bodies,  but  since 
high  authorities  maintain  that  it  is  of  dlf 
form,  it  is  necessary  to  admit  the  doubt  ft 
purpose  of  esamining  it. 

•  Soc  §  45,  p.  33. 
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t  Maeb  theory  and  discussion  Lave  been  be-  *'"' 
I  tbese  bodies.     Some  ebemists  prefer  ^[JJ 

"  Alcohol  as  an  acid,  which  would  be 
1  thus,  H:0;CjH5,0j  others  "conai- 
s  ail  Alkali,  that  is  as  a  salt  analogous  to 
%  Iianug  a  sino^lc  atom  of  Oxygen  for  its  style, 
IC^IIjiO;  while  the  more  usually  accepted 
■  of  itK  being  hydrated  Ether  is  really  ambi- 
Hleariog  it  in  doubt  whether  it  is  a  single  salt 
EcoiDplex  style,  having  Ether  as  its  Prostylo- 
1  water  as  its  epistyle,  thus,  CjHj:0;H,0, 
f  Double  salt "  of  water  coupled  with  Ether, 

—       ;  c ;  aud  more  recently,  arguments  have 

ight  to  show*  that  it  is  water  in  which  half 
*en is reiJaced byEthyle  (C,H.  or CjII'.). 

Now  part  of  this  discussion  might  Lave  i*  ^''''^^Jl 

^,  if  a  satisfactory  answer  could  Lave«'""«^^ 

ibtabed  to  one  chemical  experiment.    There 

I  chief  points  in  dispute   with  respect  to 

diiis  and  their  similars,  especially  with  re- 

D  alcohol.     One  of  these  questions  logically 

.  the   other,   by  such  absolute  necessity, 

e  second  ought  not  to  have  been  broached 

mtil  the  first  was  settled.     The  &n.t  is  this : 

ihol  «  body  of  the  aipicous  type  at   all? 

I  to  say,  b  it,  like  water,  a  bi{)olar  body, 

bg  of  two  members,  held  together  by  the 

a  Qo.  Joum.  Chem.  Svc.,  *oL  i«.  pp.  IDG,  229. 


our  qucstiou  becnT>if^ 
pound  does  the 
as  would  mos 
taot  part  sbouiu  Ik 


I  THE    CONSTITUTION    OF    SALTB. 

o-basic  attachment  ?  If  not,  that  is  to  : 
ihol  cannot  be  voltalyied*  by  any  contrit 
must  give  up  at  length,  however  relucts 
close  comparison  thereof  with  water, 
attempts  to  represent  it  by  any  such  formo] 
belongs  to  singlt  If,  however,  our  &¥a 

spirit  should  yet  s'     nit  to  the  voltaic  anal 
On  which  side  of  the 
acarbou  molcjcule  lie? 
ily  be  the  case,  this  in 
lund  to  lie  on  the  Bss 
Volta-positive  side  (and  so  escape  with  Hydr 
at  the  cathode),  then  to  "consider"  Alcoholf- 
an  acid,  a  Salt  having  Hydrogen  for  its  Ijase, 
simply  an  error.     AATjcn  this  jwint  shall  be  fail 
settled,  we  shall  be,  for  the  first  time,  in  a  j 
sition  to  enter  on  the  second  question,  whiclt 
this ;  What  position  does  the  peculiar  hydrocarb 
group  of  Alcohol  occupy  with  respect  to  the  bsi 
Hydrogen  of  normal  water  ?     That  is  to  say,  ■ 
may  then  inquire  whether  C^ll^-.O,  or  HjCa;H: 
or     C,HjrO;H,0,     or      (H,C2)j;H:0;H,0, 

^rio'  ^"^  ~~ H!0'  *"■     'H'  jO-   be  * 

truest  approximation  to  a  graphic  deliueatJon 
Alcohol. 


*  The  BttemptB  which  have  bfen  madu  hitherto  to  roltat 
Alcohol  have  only  jjeldtd  negative  reeulls.  The  reader  wiL  ■ 
tbem  digested  in  Qmclin's  'Uandbook.' 

t  In  a  certain  sense  it  is  nnquc9tionab1y  true  that  Almliol  i 
acid,  and  Mr.  Williamson  urges  vorj  juatlj  (Qu.  Jouro.  Cb 
Soc.,  TOL  IT.  p.  237),  that  if  an  acid  is  dcSuod  by  the  cin; 
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1 1  hsiTe  no  intention  of  attpmptinff  to  de-  ai«*o1«  T 

B  ■  1  .  ■  n  .  douW*  IlH    ■ 

It  question  here ;  but  assuming  for  the  pre-  '""^J'j^ 
t  the  Hydrocarbon  lies  on  the  basic  side  of  ■•'  "i™"- 
I,  I  wifJi  to  remind  my  readers  that  the  same 
il  experiments  by  which  Mr.  Williamson  has 
i  (o  support  the  last  of  tLe  above  formu- 
f  be  Uken  as  equally  cogent  arguments  in 
■of  either  of  the  two  formula;  immediately 
J  tliat  one  in  my  list.    These  two  formultc 
pit  Alcohol  as  a  double  salt,  in  which  true 
I  coupled  with  an  analogous  body,  having 
lex  base  containing  Rve  equivalents  of  Ily- 
land  four  of  Carlmu. 
I  In  discussing  the  nature  of  double  salts,  as  "•  Po<«*,j3 

d  with  single  salts  having  a  complex  style, 
Eoned  one  question  of  considerable  import- 
I  involrcd  in  this  inquiry,  namely,  what  is 
ing  hjdrogen  rep!a««ble,— not  bj  Dielals  or 
■  ptipntlj,  M  be  ststM  it,— bat  bj  olber  bseci,  wu  must 
r  JUcohol  u  acting  the  part  of  lUi  acid.  But  this  a  onlj 
to  1b  *«  ^  13  mter  it  an  add.  The  ciperiniFnla  on  which  he 
Bdnd*  Ibc  romparisoii  pnrre  nothing  more  than  that  the  water 
Akobol  net*  ta  an  acid,  cuctlj  a*  frae  water  doea ;  thej'  do 
t  indicBit«  in  the  Icwt  degree  that  Ahwhol  is  an  add  in  the  aame 
ue  is  which  Acetic  Acid  u,  which  he  goes  on  to  inler,  Bia  re- 
lb,  on  ibe  conlruy,  confirm  the  belief  which  beibra  we  had  ererj 
■on  to  hold,  that  in  Alcohol  the  Jlfdrocwbon  is  bade ;  whereas 
£■  hM  aho-m,  thai  iu  Acetic  (Aceturic)  Add,  josl  m  b  9ul- 
li*  (SulAtic)  Acid,  the  hydrocarbon  Uee  on  tlic  Totto-negntiTe 
1^  tittBg  sntibaNc-  There  are  the  itniiig«at  grounds  for  sap- 
iteg  t^  in  the  acrtifiistiDn  of  Alcohol  anotbcr  aunt  iiuportrml 
trnodl,  bnidcs  the  oxidation  of  the  compound, 
U  tlK  (ramfcnmee  of  tlic  Ti«idual  ll;|dn>crtrbun  &om  the 
B|p  Hie  ncfaUTC  side  of  the  ^jitcm. 
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the  construction  of  the  so-called  "  Hydrate  fim 
tassa?"*     This  is  altogether  left  iu  o 
the  current  theory  of  chemistry  at  present,  i 
makes  no  approach  to  illustrating  it. 
question  has  for  us  a  ^'dll  further  interest,  ' 
is  due  to  its  hearing  uj  m  the  formula  of  a! 
abont  which,  as  wc  have  seen,  there  is  a  j 
similar  dubiety. 

216.   I  think   that     here  arc   no   reaaotu  | 

adopting  the  unitai  irmula  u'  [  ^  for  the  n 

plest  compound  of  Potai  siiun  and  Hydrogen 
Oxygen,   and   that   the   question    here   lies 

between  the  figures  „[„    (KaUhydr-oscde], 

K:0;II,0  (Oxyhydrate  of  Potassium,  or  Kifi 
hydrate),  or  abont  some  intermediate  form, 
247.  The  substances  corresponding  to  this  "bf 
"^'  drate,"  but  containing  Hydrocarbon  group* 
stead  of  Hydrogen,  are  the  bodies  which  here  cli 
our  attention.  The  compound  of  this  kind,  o 
structcd  by  adding  Potassium  to  Alcohol,  has, 

cording  to  Mr.  Williamaon,  the  formula  *}^'*  f  O! 
Alcohol  being  represented  by  him  as  "ii'°j^'1 
These  formula  divested  of  the  peculiar  notatJiw  I 
in  which  he  has  dressed  them,  become  *^°  ?0,,  I 
and  ^ji^^Oj.  And  the  questions  now  are:— j 
firstly,  shall  we  accept  the  unitarian  theory  and 


•  SooSUO:,  168,  p.  152. 
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applied  to  these  bodies,  or  sha]!  wc 

nt  them  by  the  old  notation?     Secondly, 

t  adopt   the   old  notation,  under  which  the 

rms  are  ambiguous,  shall  we  write  these 

I  K:0;C,H„0,  andH:0;C,iI.,0,  oras 


,10' 
^two,  nnre  the  alternative  of  antibaaieity  ean- 
iply  to  the  strong  base  of  K)  C,H,;0;"h,0, 
we  adopt  one  or  other  of  these  fomiulie? 
ating  (CjHj),,!!  for  C^H,  ?  or  finally,  sinee 
unents  of  each  clement  in  the  formula; 
e  second  of  these  bodies,  are  all  even  nitm- 
ihall  we  divide  them  by  two  and  write  it  as 
^O,  or  aHj,H:0?  I  suppose  that  no  one 
B  finmd  hardy  enough  to  suggest  for  Alcohol 
k  formula  as  II-.0;CjH^,  so  that  alternative 

t  be  considered. 
.  Now,  with  regard  to  the  proposed  unita-  ^S?!?^ 
'- molsc  just  cited,  no  contradiction  to  o*-i'^'"H^ 
i  tmtb  ia  involved  in  them,  because,  since  '"i<^j»<i- 
j  bodies  have  not  been  voltalyzed,  wc  do  not 
(that  the  hydrocarbon  group  does  not  lie  on 
c  fflde  of  the  compounds.    Wc  do  not  know 
P^Hj  docs   not  replace  Hydrogen   in  these 
iuih]k,  but   rather  have  strong  reasons  for 
«ng  that  it  does.    We  must  not  therefore,  in 
i»  instance,  as  we  did  in  the  ea«e  of  Acetic  and 
T  Acid.*  reject  these  new  formalse  as  not  con- 
■laot  with  fact.     But  wo  may  pass  them  by  for 

•  Scef  138,  11.  121. 
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two  reasons,  firstly,  because  there  U  no  a  f 
probability  of  their  truth,  since  the  other  fan 
of  this  kind  which  we  have  encountered, 
which  we  are  told  are  put  together  ou  the  i 
principles,  are  manifestly  untrue;  secondly, 
cause  whatever  esplanation  the)'  may  give  d 
phenomena,  these  latter  are  equally  accounUi 
by  the  ordinary  notation,  and  that  with 
higher  degree  of  perspicuity  and  precision. 
accepting  the  '*  unitarian  "  formulaj  we  lose  al 
actitude,  as  well  as  possible  expresdon  of 
kind  of  variety  in  position  which  we  have 
to  be  admissible  as  respects  the  constitueni 
double  salts;*  while  with  the  other  formula 
only  danger  is,  lest,  by  affecting  too  great 
diflerence  to  ail  acquired  truth,  wc  commit 
error  of  asserting  too  much.  I  therefore  de 
to  discuss  here  the  first  question,  namely  tha 
tween  the  two  kinds  of  notations,  and  shall 
handle  the  second  question,  namely  that  of 
different  formulce  under  the  old  notation,  and 
with  an  express  view  to  the  avoidance  of  tLc  ■! 
mentioned  error.  | 

EoniiuDf        249.  Now,  what  light  as  to  the  constitutil 
ioB>anHs-    these  qucstioniible  bodies,  "Hydrate  of  Pota 
"oi^-        Alcohol,   and    Potassium -Alcohol,   do   wc   ol 
from  the  experiments  of  Mr.  Willianison  on  jl 
rifieation?t     The   first   point  is,  that   Potaal{ 


•  See  g§  Ifi9-169. 

t  Phil.  Ktng.  8.  3,  vol.  zhtu.  p.  3 
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Alcohol  produces  a  body  analogous  to  the 
1  of  Potassa"  (of  PotnsGium),  forming 
k  between  that  compound  and  Alcohol, 

in  whieh  the  Hydrogen  of  the  former 
he  replaced  by  C^Hj  (Ethyl),  or  in  which 
of  the  Hydrogen  of  the  latter  is  replaced 
him.  Now  this  fact  confirms,  though  it 
i  said  to  demonstrate,  the  truth  of  our 
I  Alcohol  is  coustructed  on  the  stylobasic 
id  that  its  hydrocarbon  group  lies  on  its 
tire  side.  Next  it  suggests  to  us,  with  s 
bat  is  almost  condnciiig,  that  these  three 
B  all  formed  upon  the  same  type,  so  that 
insists  of  water,  in  which  half  the  Hy- 

replaced  by  Potassium;  that  tho  second 

'  water,  iii  which  half  the  Hydrogen  is 
daccd  by,  or  has  annexed  to  it,  a  complex 
pf  Carbon  and  Hydrogen ;  and  that  iu  the 
two  halves  of  the  Hydrogen  of  water  con- 
ie  both  thus  disposed  of,  each  according 
r  these  changes.  The  nuniber  of  water 
I  that  are  involved  in  the  formation  of  one 
;of  each  of  these  compoimds,  is  the  point 
between  the  unitarian  and  the  vulgar 
Thus  far  nothing  can  be  inferred  from 
iKuena,  to  favour  tlic  belief  that  it  is  the 

the  Hydrogen  of  a  single  equivalent  of 
t  suffer  these  changes,  rather  than  that 
Bed  or  conjugated  Hydrogen  is  the  whole 

of  a  certain  proportion  of  integral  water, 
f  union  with  another  equal  quantity  of 
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water,  forms  a  umltiplc  salt.  So  we  d 
deal  with  oiir  ordinary  sj-mbols  alone,  wSI 
the  simpler  notions,  and  may  adopt  the  lii^ 
conception  whioh  these  or  any  other  symbcdi 
embody  for  us,  namely  that  the  two  equal  pori 
of  water  concerned  are  each  a  single  atom  or^ 
mieal  unit,  and  that  consequently  the  coiPff 
resulting  from  their  coalition  is  a  doalite 
Now  since  we  conclude  that  the  three  bo^ 
of  the  same  type,  we  must  reject  any  wpn 
tation  of  any  one  of  them,  the  form  of  wlfl 
quite  iuapphcablc  to  the  otliers.  Wc  diBCBid 
CjHsjO  and  ailj.IirO  for  Alcohol,  since  B 
rallel  formulae  can  be  suggested  for  the  oil* 
compounds.  So  that  the  question  now  rei 
narrowed  to  that  of  the  particular  kind  of  i 
salt  to  which  tliey  belong.    Are  they  of  the  gi 

form      \    )  or  of  — | 1—,*  or  of  an  interm 

configuration  ? 

250.  I  have  already  slipwn  grounds  of  pp 

•'  lity  for  the  belief  that  the  "  Hydrate  of  Pol 

approaches  to  the  nature  of  a  complex  salt 

form  — I 1— ,  involving  its  water  ba  an  e| 

[Ilydrarc] .  If  this  ia  the  case,  and  the  throe 
are  conatructed  on  the  same  type ;  the  othc 
we  should  say,  must  also  lie  of  this  form.  Bnt 
so  certain  ?  By  no  means.  It  does  not  at  all 
that  the  water  or  its  substitute  shall  occo] 
same  position  in  all  three.  Because,  as  I  ha 
deavourad  to  show,  if  the  water  in  the  al 
•  See  5  157,  p.  142. 
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bdoes  act  as  an  epistyle,  this  position  is  due 
pep  basidty  of  the  Potassium,  not  the  high 
pty  of  the  Hydrogen.  Ancl,  accordiog  to 
spies  which  I  have  suggeated  with  respect 
D&titution  of  double  salts,  when,  in  a  double 
base  is  replaced  by  another,  the  relative  po- 
the  two  salts  in  the  couipoimd  is  probably 
Kd  by  the  comparative  powers  of  the  bases; 
words,  the  different  forms  — | —  — f—  and 
both  of  the  same  type.  So  tliat,  though 
pound  haying  for  its  bases  Potassium  with 

Bn,  may  be  of  the  form  — \ 1— ,  and  to  be 

K:0;H,0,  yet  the  other  two  cognate 

baving" Ethyl""  (CJI^orCCJI,),,!!)  with 

and   Potassium  with  Ethyl,  lor  their 

18  bases,  may  be  of  the  fomi       \    ,  and 

C.H^iO        ,       K  :0 

itten  -*rr-  I  ^,  and  7,  ■     (  -,  or  perhaps 

disposed  according  to  some  intermediate 
Bch.  as  '  I  -  In  arriviug  at  a  conclusion 
head,  we  can  only  be  guided  by  any  light  we 
as  to  the  relative  basicity  of  H,  and  of 
the  deportment  of  the  compounds  of  Etliyle 
vindicate  that  the  basic  energy  of  tliiscom- 
lecnle  is  greater  than  that  of  simple  Ily- 

though  vastly  inferior  to  that  of  Potaa- 
Accordiug  to  this,  without  attempting  to 
by  greater  degree  of  precision,  we  sliould 
IDted  in  writing  our  two  latter  compounds 

u2 


,  further  refining 


K\0 


N*fc 


3bw  tfe  vg^Btod  farmfe 


t »  ■iiHBM.ii  to  be  wqpportj 
■eh  is  to  be  addoced,  DMM^ 
Ai«  hf  tnatn«  PolMnm-Akobol  witb  Iodide  i 
Kethji  (C,H,:I,  or  CH^'n.KbodT  is  obt^e 
wtddi,  Wflfiavacn  emsden,  most  of  necessity  1 
writtai  accOfdn^  to  lib  method.  He  holds  tl 
poaition  beCMtae  H  coDtains  an  eqiUTalent  of  Meth 


•  Bm  f  239,  p.  233. 
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Irith  an  equivalent  of  Ethyl,  both  of  wliich 
represented  Id  the  fonnula;  and  this,  he 
(fleeted  in  the  simplest  manner  by  the 

eymbols,  thus,"  ^'jj'- 1 0.  Therefore,  he 
ft  analogona  result  of  the  action  of  Iodide 

must  be  represented  in  the  same  way,  so 
kct,  an  atom  of  Ether  13  an  atom  (jf  water 

each  half  of  the  Hydrogen  is  replaced 

1.    Now  this  last  formula,  translated  into 

bical    Femacular,    bccomea    /--tt^I-t:  or 

,0  c^A-o 

r  Q-,  that  IS  to  say,  a  doable  salt,  con- 
two  atoms  of  water,  in  one  of  which  the 
laced  by  C^H.,  or  has  coajugatcd  to  it 
irhile  iu  the  other  the  H,  ia  replaced  by 
las  conjugated  to  it  (C^Hj)  ,*  This  no- 
te double  salt  is  elegant  and  clear,  and  in 
irmony  with  all  our  hitherto  obserratious  ; 
as  we  can  retain  such  a  notion  of  the 
I,  we  need  not  give  it  up  for  the  new  one 
'1)y  the  naitarians.  For  we  have  every 
supposing  that  C^H;  and  CjUjUot  only 
!  haaic  side  in  their  compounds,  with 
iocline,  et£.,  but  constitute  by  themselves 


^.andPlienetola,  j. 


Hat  tiu«  n 
..  •       „CaH,iO 

*--*^  c,n.io-« 

C-D.iO 
loohal  --it  in'  '"'''  Mrtbjl  uid  ElJij-l  mf 

ainl  tor  iU  basic  Ujilnigni.    8c«  oou,  p.  2G1. 
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complete  (not  necessarily  isolable)  baccB,  fully 
Talent  to  Hydrogen .     And  we  have  no  reasc 
supposing  that  the  halves  of  these  bodies, 
CjU-  and  CHj',  are  sepantble  bodies  coi 
ing  to  11'.,  the  half  of  H.     And  whatever 
jnstily  the  substitution  formula  of  the  unit 
warrant  us,  it  is  admitted,  in  assumiog  that 
the  double  salt. 
'      252.  But  it  is  argued  in  support  of  the  tiiD( 
conception,  that  whatever  is  the  constitutioii  of 
double  Ether,  produced  by  the  second 
with  Jlethyl- Iodide,  the  same  must  be  the 
tutiou  of  the  first  Ether,  produced  by  the  El 
Iodide;  for  that  they  are  produced  in  the 
way;  and  that  ao,  if  the  double  Ether  be  a 
salt,   single   Ether   must   lie   such   likewise, 

must  be  written  f^^Xh^-O'  °'  WO' 
CjjHi^On,  which  is  a  very  complex  formula.  Agaia, 
it  is  said,  on  tlie  other  hand,  if  this  be  not  the  con- ! 
Btitution  of  the  Ether  obtained  from  the  Ethyl- 
Iodide, — but  if  two  separate  molecules  of  Ether 
are  produced  in  this  reaction,  each  of  which  la 
C,H;,:0,  or  {CsH^j^H^O,  one  deriving  its  Ethyl 
from  the  Iodide,  the  other  from  the  Pota«siutn- 
Alcohol, — th(Tn  two  seiiarate  molecules  of  difleient 
Ethers  ought  to  be  obtained  by  the  second  prw;e«, 
one  containing  the  Methyl  of  the  Iodide,  the  other 
the  Ethyl  of  the  Alcohol. 
^^  253.  Herein  I  think  lies  a  fallacy.  It  does  not 
at  all  follow  that  because  two  different  bnt  analtv 


■  oompoiiuds.  whcu  formetl  side  by  side,  should, 
:  nascent  state,  unite  to  form  a  double  salt, 
'"^— t*ht<  h  vre  are  entitle<i,  on  the  part  of  the  old  for- 
*^>ilji',  lo  liiJd  to  be  the  rationale  of  the  pbeuo- 
*^Ui!:., — that  then-fore  two  oioleeulcs  of  the  same 
^^kI;  ,  li liin  formed  side  by  side,  shall  Iiccome  poly- 
*3<TL/  li  or  dimerizcd  into  a  compound  of  double 
^^iiin;Utiit  weight.    Such  a  synthesis  of  similar  par- 
tick^  vi ndoubtcdly  occurs  in  some  peculiar  esses; 
^)ui   lin.y  may,  and  may  usually  be  expected  to, 
-^nuttiii  asunder,  similar  to  each  other,  and  each 
'^rilli  its  ordinary  chemical  value.     Now  we  may 
dirly  !>ay  that  two  molcculca  of  simple  Ether  are 
1  side  by  side  in  these  experiments,  and  we 
1  not  admit  that  one  molecule  of  double  Ether 
t  be  formed,  by  substitution,  in  a  system  at- 
idy  fixed.     For,  according  to  the  enlarged  view 
f  the  constitution  of  double  Salts,  which  I  have 
ironred  to  show  to  be  reasonable,  the  water 
bydinre?]   in  tlic  compound  K:OjH,0  would, 
■  the  withdrawal  of  the  base  Potaasium  by  a  more 
werflil  halogen,  such  as  Iodine  or  Chlorine,  lose 
)  place  as  an  epistyle,  so  that  the  stable  equi- 
I  of  the  system  of  the  double  salt  being 
iken  u[i,  the  proximate  molecules  would  move 
1  themstlvM  to  assume  a  new  position,  which 
luld  be  determined  by  the  positive  energy  of  the 
r  baae  introduced,  and  iu  this  movement  may 
'"he  detached  from  each  other  altogether.     Thus, 
in  treating  a  boiling  solution  of  K:0;H,0  with 
Ag;Cl  we  obtain  K:C1  and  Ag:0,  not  Ag:0,HO, 


h:o' 
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because  the  attachment  of  Ag:0  i 
base  is  not  sufficient  to  retain  the  H,0  u 
style.     Similarly,  on  treating  K:0;H,0  widl 
we  obtain  K:I  and  t^o  equivalents  to  H:U 

H:0;H,0,  or 

supposing  that  the  two  molecules  of  HO  r 
coupled  together  in  any  new  form.  Noi 
oxybases  will  effect  a  double  dccompositin 
Iodide  of  Ethyl; — for  instance,  Oxide  of  8 
in  the  presence  of  water.  Alcohol  and  ] 
of  Silver  are  formed,*  when  these  two  I 

•  Hofinann.  Pliil.  Ttbiib.  1851,  Pt.  n.  p.  371.    I 
treatise  (p.  366]  llofmuiii,  rei?onlB  a  vny  i[ 
whii^li  lio  lakes  to  be  canGrmstorr  or  the  Gulnre  oT  Uie  ■ 
brtvFeen  C^tlyl  and  C.UjiO.    He  infornu  us  tlial  h 
drated  oxide  of  totrethjUiniDonium,"      — — 

■pliti  lip  under  the  influenci!   of   I 

(CjHi),.N.  +  C,H.ta(H:0);  «herea!tbP« 

yields  under  similiir  trealmeot  (CiHi)„!J +  C4H,:L 

Hon  ms7  be  citod  os  fonnbg  at  least  pquiUjr  att«ng  m 

Bgninst  the  unitary  llieory  of  tlie  oonstit 

whioh  the  now  theory  of  Ethef  depondt. 

uniUiry  notation,  no  bare  here  pncisely  tbe  motwuliw  tj 

oeceesar;  for  the  fonnslion  of  Altoliol,  yet  Alcohol  is  not  [*»•   1 

duced.    Thu9  ve  might  CEpcct  under  the  new  theory  ■• 

(C,H.1.,I.-  iO,g('  }  0  -  (C,H,1.II'  *  ''■J/ 
But  this  re«ult  ie  not  yicldol.    The  infiiivece  from  thu  a 
ment  aeemB  to  me  to  bo,  that  Ether  (C,H,:0)  ia  ■  oniyugiled   | 
water,  tbu«,  C.H^iH^O,  nod  that  the  adjunct  C,H,  whtob  it   | 
■nnercd  to  it«  H.  (see  5  23^,  p.  23(1}  is  hen-  loosed  from  ile  attadi- 
ment,   perhaps  by  llio  adhesion  of  the  separating  ■' 
mine."     I  miul  stale  howerer  that  Dr.  Hofmann  iuGcinill  ■%  ■ 


[  ■'  trictliyU-    I 
infenni  ■%  | 
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1  each  otlier.     Now  this  reactiooj  under  the 
w,  «ui  only  appear  aa  a  very  complicated 
\fi — thus,  I 

2(c,H.',r)+*|;}o+2;}o 

pple  iDtervhange  mnst  be  supposed  to  take  place 

0  the  two  Oxides  and  the  Iodide.    The  hinary 

itioD  represents  this  as  a  very  simple  matter; 

C.H,,I  +  Ag:0  +  H:0=AgJ+^'?i|5. 

*^^e  Oxide  of  Ethyle  here   seems  to  escape  iso- 

*^ttiuii  only  because  iu  the  nascent  state  it  has,  like 

•S.;0,  a  very  strong  attachment  for  H:0.    But  even 

'^•»ter  itself,  Quder  certain  conditions,  will  effect 

*-t>a  direct  eschao^  of  Kalogcn  with  this  cora- 

t^cnmd  (Etbyl-lodade),  and  that  in  a  more  simple 

^xaotier,  without  the  formation  of  the  Biplohde- 

-4bc^l.     The  following  fact,  stated  by  Frankland 

L  Joum.  Chem.  Soc.,  vol  ii.  p.  291),  is  a  strong 

0  in  favour  of  the  belief  that  the  oxides  and 

tsiodidesof  Hydrogcnand  of  Ethyl  are  constructed 

I  the  same  type.     "  Iodide  of  Ethyl  and  water, 

I  in  an  hermetically-sealed  tube,  are  trans- 

■  W  htK  toaad  by  tome  liiUiCTto  unpublulicd  eiperimentj, 
Alt  Uiir  ■•lidv  of  "(MmnHttijIanimoiiiuai"  docs  produce  me- 
l^/lifi  Alcubol,  togcthrr  witli  "  thmethyliUDine,"  when  subjected 
U>  ibj  iLatillnliaD.  HoAnAnn  nipplka  lu  with  a&odu'r  iniUnOe 
la  wbidi  tlir  <iup!icktiuD  of  timilju-  moteculiM  miut  be  lappOKd 
(o  ukc  plw*,  if  it  happcm  in  Ibe  ctte  of  Ethur,  but  in  which 
■t  ilf  not  apixar  to  oiuuo.  (Qu.  Joum.  Cheui.  Soc.,  toL  d. 
p.  S17.) 
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TBE   CONSTITUTION    OP   SALT* 


and  a  conoentTatedj 
Tbe  formatioii  of  I 


formed  into  Ethei 
Hydriodic  Acid." 


H  lO' 

and  whicli  marks  tlie  analogy  between  C^flpl 
C,H5;0,  is  here  probably  prevented  by  tba 
temperature.  So  that  here  we  sec  the  ^neti 
change,  which  cannot  be  represented  in  any  I 
way  so  simply  as  by  the  equation  C^I1;:I+ 
=C,H5:0+H:T. 
I-  254.  Precisely  according  to  this  analogy,  W 
'   not  the  smallest  reason  for  supposing  that  OBl 

with  C,H;:I,  we  aboold  obtai 


K-,  O 


two  resulting  molecules  of  0,11^:0  conplt 
gether  at  all;  altliough  if  they  were  molecu 
different  oxybases  they  might,  and,  as  we  i 
Mr.  Williamson's  experiments,  do,  remain  all 
to  each  other.  It  is  most  likely  that  there 
be  cases  analogous  to  that  of  the  treatnn 
K;0;H,0  with  AgCl,  in  which  the  two  ret 
oxybases,  with  different  complex  zoogeiuc 
would  remain  permancutly  separate,  like  the 
and  H :  0,  without  the  formation  of  a  doul 
or  Ether.  However,  throughout  all  nata 
law  is,  that  similars  remain  asunder,  dissi 
unite.  We  find  this  law  obeyed  by  magneti 
tries,  sexes;  it  probably  prevails  also  among 
chemical. 

255.  According  to  this  view,  the  highly  is 
ing  process  of  Ethcrilication  may  be  a  » 
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rcKolviug  itself  into  tlie  succeasive  union  and 
of  tlie  constituent  simple  salts  of  certain 
le  ftalu.  Thiis  assuming,  for  sake  of  simplicity, 
■U  double  salts  are  of  tlic  form  — | — ,  Alcoliol 

double  salt     *    ''      analogous  to  yA^y    By 

mcut  vfilh  H-.0;S,0,  in  a  closed  vessel,  ac- 
og  to  Graham's  process,*  tliia  change  ensucsj — 

■ulile  salt  of  oil  of  \ntriol  aad  water  being 
nil,  and  Ether  being  liberated  as  a  single  salt. 
VG.  The  process  by  distillation,  in  ^'liich  "  Snl-  f^^g*""'" 
nic  Acid"  {probably  the  double  Sulfite  of 
j\  and  Hydn^eu)  occurs  as  an  intermediate 
i  the  trauaforinatiou,  may   be  represented 

iamson's  method  is  explained  with  evident 
jy  after  this  fashion ; — 

^Io  +  C.1Ib  =  I=K:I  +  2(C.Hj:0). 

It  is  obvious  that  the  double-sait  theory,  ^^^g",,,, 
fported,  is  equally  applicable  to  the  whole  j;;;!',^^ 
if  remarkable  compound  Ethers  produced 
'Williamson.     We  may  hold  that  they  are, 
d  all,  double  salts,  being  Alcohols  in  which 

•  Qu-  Juuro.  Cbem.  8oc.,  to\.  iiL  p.  2i. 


ooMnnTioK  fl*  uttiL 

the  Hydrogen  cf  tiie  eoafiei  vater 
b^,  or  has  conjngated  to  it,  k  hi 
lecclc. 
V^      258.  A  few  more  exiKniDeiita  ho»e«ci 
'''       quired  toclcarups  daab>tfiilpoititort«vii< 
tion  with  the  componnids  whidi  vc  ban  jirti 
discussing.     One  of  these  is  the  vululnt 
double  oxide  of  Potaanwi]  aud  Ethyk,  ot 

Potassium,  as  it  may  be  called,*  [■■. 

instructive  experiment  could  scarcelTbeB 
or  other  of  its  results  would  be 
respects  Mr.  WUliamsan's  notions  of  its 
tion.  For,  of  the  only  two  positive  results  wl 
could  yield,  the  one  would  confute  one  of 
ricB,  the  other  another.  Either  the  Eihjle  V 
come  off  at  the  cathode,  with  the  Pota^iuio, 
will  cscnpc  at  the  anode.  In  the  former  aa 
cohol  cannot  be  a  peculiar  acid  in  the  same 
as  Acetic  Acid  is,  which  evolves  its  hydi 
among  the  constituents  of  its  style.  In  the  l«tMt 
case  a  molecule  of  Potassium- Alcohol  cannot  Iw 
formed  by  the  suljstitution  of  Etliyle  for  oue  h»tf 
of  the  Hydrogen  of  water  aud  of  Potassium  for  lis 
other  half,  for  the  whole  Hydrogen  of  water  coma 
off  under  voltalysis  on  the  same  side  of  the  co«- 
■  Thi*  nanio  "  Ethate"  is  ollowablo  prorisioiullj,  so  loof  » 
we  bnr  in  mind  that  it  doei  not  impl;  that  tbc  Gthjle  i«  b;  ■{» 
FLkl  propertj  alwKjg  tuitibiuic,  but  oul;  l.tiat  in  a  double  nit  t* 
whii^U  tha  other  buo  is  terj  poncrfiil,  it  laaj  ptrrhapi  pl>7  lb 
part  of  aa  antibaso,  u  foemi  to  be  ttie  com  aometimca  vilb  Ibl 
Hyirogea  of  waldr. 


SS8 


The  second  alternative  result  would  prove 
I  Alcohol  was  not  formed  by  the  substitu- 
te fif  half  the  Hydrogen  of  a  single  molecule  of 
Iv,  but,  by  the  coalition  of  at  feast  two  such 
,  in  one  of  whieh  the  whole  Hydrogen  was 
r  replaced  by  Etbyle  or  had  conjugated  to  it 
loletnde  (C3Hj)j.     Under  the  first  alternative 
initarj  theorj'  would  stdl  be  tenable  as  applied 
ft  compound,  though  still  utterly  inapplicable 
mberlesa  cases  which  it  claims  to  interpret, 
i  still  devoid  of  proof  for  those  cases  iu  which 
i.ii  disproved. 

;)    Another  experiment  which  we  require  is,  ^^ 
rtion  of  the  Iodides  [lodedes]  corre-^j^^ 
t  to  Williamsou's  compound  Oxy-ethers,  '"^"'■ 
mbjcction  of  the  Sodium-  or  Fotasaium- 
li  to  the  action  of  these  Iodides.     It  is  rea- 
e  to  snppoee  that,  if  these  compound  bodies  be 
fou8  to  Ether  ill  constitution,  they  will,  like 
idmit  of  the  substitution  of  some  of  the  other 
■It^ns  for  their  Oxygen  by  double  decomposi- 
Iq  this  case  the  two  basic  members  of  the 


an  imagirw  the  Hjdrofra  of  irster  to  be  re- 

d  bj  uiotbcr  bodj,  »  u  to  produce  a  new  compound,  wliich 

10  far  differ  &om  Ibe  prototype  ■<  not  to  bu  at  all  s  lotta- 

ar  the  vhole  of  ths  water,  and,  bj  psritj  of  ruMiiiing,  tbo 

le  of  as;  or  it9  deriTstive  antitypes,  maj  be  reoiTod  powiblj 

de,  *ith  tbe  otlier  ronstiluents  of  a  stjlo.    But  we  con- 

e  that  the  type  ihall  be  so  dealmyed,  Ibotooa 

part  of  tlie  antitype  of  the  Hjdrogen.  shall  usurp  the  phux  of  the 

whok^  h;  bicoiniiig  the  entire  positive  member,  whi]o  the  other 

haK  pMM*  OTer  lo  a  labordmale  pos-ition  on  the  aBjjalrre  aide. 


s&« 


Ether  «a^d  aAex  t^wste  fetm 
csopled  state,  eadh  vidi  iu  eqniTvknt  of  lodiiJ 
or  dM7  vndd  icBadn  togetber.  with  the  aMtinii 
(tfthe  two  atOBS  of  Iodine,  as  a  eompoand,  wioAA 
«*»  i)7  the  BBhahnB,  Bnst  be  called  a  double  idu 
Una,  tmppamBf  Amt  Hjdnodic  Acid  [Iodic  Ad^ 
cmld  be  indnoed  tD  effect  an  interchange  at  B» 
been  with  thf  dooUe  oxide  of  Etfayle  and  Me- 
thyk,  we  should  hare  J'5^.}o  +  2(H'l')  cither= 
C,H,T  +  CH.T  +  H,0,  or=^^l^+H,0;or. 
in  the  nsoal  symbols,  as  I  suppose — 

If  we  obtain  the  fonner  result,  it  will,  I  think, 
coaflrm  veiy  strongly  the  notion  that  the  double 
Oxy-ether  was  a  double  salt,  whose  componenti 
have  been  sundered  during  the  interchange  of 
Halogen.  If  we  obtain  a  double  Iodine-Ether, 
we  are  now  in  a  condition  to  trj-  whether  tbii 
body  will  effect  a  double  decomposition  with, 
for  iuatancc,  the  Sodium- A myl- Alcohol  [Sodi- 
Amate?].* 

260.  If  this  cxperimeut  succeeds,  we  shall 
have  Ethers  of  a  higher  degree  of  midtiplicity, 
quadruple  at  least,  which  will,  I  tliink,  effectually 
neutralize  uny  support  which  the  duplicity 
first  set  of  new  Ethers  niav  have  seemed  t 


hear;  of  the  duad  conditioQ  of  the  Hjr- 
>f  water.  We  should,  I  euppose,  have 
icoordiiig  to  the  unitary  scheme, — 

C,H„J 
pSiiig  to  the  oi^narf  tLeor^,— 
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in„io> 


CjoHjilO 
C,II,lI        „    „     C,  H,  10 


C,„H„tO 

nltiog  Ether,  in  this  case   (snpposing  the 
to  be  complete,  and  to  be  eSected  ac- 
to  the  exact  anali^j  of  the  simpler  muta- 
Bovered  by  Williamson),  will  be,  according 
Bfrual  symbols,  a  quadruple  salt,  resultt»g 
coalcscrncc  of  tvo  molecules  of  double 
[ow  such  a  compouud  would  be  described 
initarioDs  I  am  uot  aware.   !Nor  am  1  suffi- 
ckillcd  in  tlie  use  of  their  symbols  to  be 
I  have  represented  the  possible  reaction 
nmplest  form  in  which  these  are  capable 
ig  it.     But  I  have  endeavoured  to  do  so. 
If  the  unitarians  could  show  that  iu  all  TbK<p 
eea  of  dibasic  oxides  [oxedes]  the  corre-  ■""'■'' 
;  double  io<lidcs  [iodedes],  chlorides  [chio-  "^  "i' 
etc.,  could  not  be  formed,  they  would  have 
their  theory,  as  applied  to  the  truly  saline 
nds,  a  negative  support  stron^'r  thnu  auy 
ground  Uiat  has  yet  been  addnccd  for  it 


THE    CONSTITDTION    ( 


Of  the  Thyloids. 

kij-^idi."  262.  Besides  the  Thylea  proper,  there 
or  three  other  complex  bases  of  the  group 
pobases  which  by  certain  points  of  analogy  is, 
composition  and  in  their  bchaiiour  claim  to 
considered  as  closely  allied  to  the  Thyles;  bi 
therefore  we  may  call  Thyloids,  Of  these,  the  one 
which  most  nearly  approaches  in  function  to  the 
bases  which  we  have  been  considering  is  Feii]4, 
C,3Hg=Fn.  It  is  probable  that  this  molecule  H 
one  of  a  series  of  bases  of  the  form  Cj,Hj,.n. 
which  are  analogoua  to,  but  less  decidedly 
than,  the  aeries  of  the  Thyles ;  hut  at  present  wc  do 
not  know  any  of  this  series  in  the  substantive 
and  tiutil  very  lately  we  have  scarcely  beeu  certain 
of  the  esistcnce  of  any  of  them,  except  Fenyl,  in 
basic  position,  and  we  have  hitherto  no  grouads  for 
expecting  that  this  one  can  be  isolated.  We  however 
know  several  compounds  in  which  C|jiIs,C,jH^ 
and  others  of  the  series  arc  present  iu  a  coaditian 
that  renders  their  potential  basicity  highly  pro- 
bable.* Until  lately,  perhaps,  we  were  not  certain 
that  even  Fenyl  holds  the  position  of  a  true  haae  in 
any  simple  single  salt,  as  Ethyle  does  in  its  osidej 
sulfide,  iodide,  etc.  However,  it  was  supposed  pos- 
sible that  "Bemsonitnle"  (C,2H.,CjN)  might  be 
the  cyanide  [eyade]  of  Fenyl,  and  Hofmann's  "Ani* 
•  S»  Dotc  to  P.  III.  Cb.  V.  aoct.  G,  div.  ii. 
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"  was  taken  to  be  in  all  probability 
cyate]  of  this  base,  Ci^HjiOjCjN^O. 
!  true  constitution  of  tbe  latter  com- 
this  is  indicated  very  clearly  by  its  re- 
jHj  is  here  distinctly  basic.  Again,  in 
ccordiug  to  Chancel, t "  Benzofenone," 
H^jO  [Benzateof  Fenyl?],  Fenylmay 
at  recently  the  discovery  by  William- 
ighamt  of  the  Chloride  [Cblorade] 
'hosfate  [Phosfute]  {C,,H5;0)3;P,Oj, 
Its  of  Fenyl  obtained  by  means  of 
Pentachloride  of  Phosphorus  [CUlo- 
"bydratedoiidcof  Fenyl"  has  esta- 
sicdty  of  the  Fenyl  molecule.  Perhaps 
I  an  antihase  in  Carbolic  [Fenaric?] 
body  be  H:OiFn,0.  If,  however,  as 
1,  this  body  be  analogous  to  Alcohol, 
a  double  salt,  and  will  have  to  be 

,  in  conformity  with   its   synonym 

deof  Fenyl"  [Fenvl-Hydrate].  And 
ect,  our  Feuyl  is  here  placed  aa  a  true 
ct  that  the  compound  just  mentioned 
line  with  aqueous  H^N,  that  is  to  say, 
the  complex  salt  HjNjHrOjCijHsO, 
rong  evidence  that  it  is  not  a  true 
t  its  Potassium  compound,  like  the 

Ihem.  Boc^  toL  iL  p.  315. 
idtw,  t.  iiriiL  p.  83. 

Uarch  S6,  IBM,  p.  397.    Prooeedinga  of  R«jnl 
Qu.  Joum.  Chim.  Soc.,  vo].  tii.  p.  238. 


268 


THE    CONBTITIITION    OF  SALH, 


Potaasium-Ethyl- Alcohol,  is  really  a  donble  b 

—  — ,  sneh  that  we  may  properly  call  it  FenjJ 

Alcohol.  We  know  that  Fenyl  becomes  decided 
antibasic  by  the  substitution  of  NO,  [Nitra 
or  Nome]  for  a  considerable  portion  of  it«  U. ;  I 

from  — ^'[^  wethusobtaiun:OiC,J^jj'^jJ,G! 

Carbazotic  [Triuotnifcnaric]  Acid,  of  which  i 
true  acidity  ia  indubitable.  It  is  possible  that, 
the  double  oxide  of  Potassium  and  Feuyl,  the  stra 
basic  energy  of  the  Potassium  may  hare  induce 
on  the  Fenyl  the  same  efl'cct,  which  iu  tliia  add  n 
suits  from  the  introduction  of  the  oxygenous  moll 
culc  iuto  its  substance,  namely,  the  placing  it  in  di 
antibasic  position;  but  it  would  not  follon  frov 
this  that  it  was  anti basic  in  the  original  "hydrated 
compound.  We  have  rather,  from  the  behariuuro 
Fenyl  with  this  very  N  O,,  reason  for  infcrnng  it 
basicity;  for  when  only  one  equivalent  of  H.  i 
substituted  in  it  by  this  oxygenous   molectde,  i 


still  filb,  in  Nitranilioe,  C|,v 


{(.;)3j}.N. 


which  is  usually  occupied  by  a  basic  group.*  Gw 
bardt,  in  his  admirable  digest  of  "organic' 
mistry.t  arranges  with  the  Fenyl  compounds  a  bodj 
which  has  been  called  Pyrocatechine,  lianug  tin 
composition  C,jH^Oj.  To  this  body,  Gerhardt, 

•  See  P,  nL  CIi.  V.  »«.-t.  6,  div.  u. 
t  TiMt^  do  Chim.  Org.,  t.  iiL  p,  62. 
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[yplienic  Acid,  prOTisiooally  asei^a  a  consti- 

whicb  we  must  represent  as  H:OjC]jH5,Oj 

ic  Acid?],     Here  Fenyl  is  supposed  to  be 

;,  but  without  sufficieut  grouuda.     For  in 

place  no  connection  lietween  this  body  and 

ivl  group  is  indicated  by  its  mode  of  for- 

or  by  anything  that  is  }'ct  known  of  its 

and  again,  it  is  extremely  doubtful  that  it 

acid  or  hyilrostyle  at  all.    Its  rcactious  by  no 

indicate  hydrostjlic  function.     It  is  at  least 

\y  that  this  substance  is  a  true  homoli^iue 

d  f,.  •„  A  In   I*  ^'^^  tl"^*  '*  '*  ^^  ^" 

rorm,  having  the  molecule  C|jH;Oj  as  a 

thus,  ■  '  - .    We  shall  hcreaftert 

with  a  probably  ba^c  molecule  of  this  Fenyl- 
anrgcQous  composition.  This  body  may  however 
(of  aldchydic  form,  thus,  H:0jCijHj03,0,  with 
jH^O,  antibasic. 

2fi3.  The  question,  it  will  be  borne  in  mind,  P™r'  "■/ 
rliicb  is  sometimes  put  concerning  a  body  or  mo-  ■"  ' 
Bciile  of  doubtiul  function, — whether  it  be  or  be 
U)t  a  "  radical "  ? — is  a  very  ra^e  one.  In  such 
generally,  and  in  our  present  instance  speci- 
ily,  the  first  qne»tion  should  be,  "  Is  it  a  base  or 
latibaee?"  Then,  if  it  lie  a  base,  a  second  inquiry 
Is  it  a  normal  and  decided  base,  or  docs  it, 
ike  some  of  the  aberrant  metallic  bases,  sometimes 

"  See  lUte  to  P.  m,  Ch.  T.  »ect.  6,  dJT.  iii. 
t  S«  P,  IlL  CU.  V.  wt.  6,  <liT.  ii. 


«iO)    Ejinf 

m  thai  Film) 

IT  hr  Mr.  F«nkl«lt» 

. b'>*  "»  «qm»»lent  of  Hjrdfij 

BOfc  Om  detW  Bt^rloid  liMs,  hss  shown  a  th 
fhoai^  we  nDght  dc«  lure  expnrt«l  it,  the  m 
nt  two  Bokcnlct  vlucfa  art  aa  fasses  m&jr  pnJI 
s  body  perfectlf  inert  ss  rejects  the  rtylobl 
-Itachmf^-t  'We  maj  tlmefore  take  Bell 
•  <}«,  Josra.  CVm.  Soe.,  ToL  iL  pp.  S9(\  29S 1  toL£I 
t  It  hM  laMoD?  (Notion  of  Hntinga  of  Hoyai  InMW 
^  L  p.  Ml,  lane  2,  laaj)  brm  ai^ed  b;  tiui  mdw  ^ 
It  lUOlwalM  of  nnular  cbnoiml  climractfr  gpnento  tf 
km  oimipound*  of  eimiUr  encT^ier,  but  of  higlur  '-^ 
thU  I*  uuUmibtwIly  truo  ' 


rlnjn  cases,  which  FronUol 


I  rniuuuBi 
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Hj,H)  as  aSbrding  another  indication  of  the 

lalogy  between  Fn.  and  the  true  Tliylea,     It  had 

s^-n  stated    some    time  ago  by  Kolbe*  that  the 

*l»tnnce  called  Creosote,  which  is  found  in  the 

tr  produced  by  the  destructive  distillation  of  cer- 

BJn  Don-rcsinous  woods  and  of  coa],  is  a  compound 

irjmtilogous  with  the  Fenyl-hydratc  which  occurs 

'   ulantly  in  coal-tar.     Devillet  had  assigned  to 

i-ote  a  composition  (C,^Hj,Og)  confirmatory  of 

.;   riles  in  Bnpport  of  lliis  ticw,  &a  respecU  Wio  or  Tolta- 

"UKr  moln-iiln,  u  we  tholl  pnventlj  obterre.     Such  neutnl 

>Ti]poundi  howeier  u  bis  "hjdrnn'U"  of  tho  Thytet  do  not 

=■  ■  r  J  [if  moleeulia ;  Tor  no  single  initanrciBknowTiofthefoniuitioa 

~  1  rt_(la£  compound  bj  the  coBtcscenra  of  tTOormcireRialeoalra 

■  ci^.-riTca  stilic.    Numerous  epistyle*  are  formed  b;  the  uniim 

. !  1  lip  »toio»  i  bul  this  i»  »  result  altogather  different  from  tbe 

-  miiaa  of  ity\c»  or  tolla-UFgatirs  bodies,  being  panllel  to  tbo 
~  -iiiL-tias.ni>torbu«,but(ifepibBB(a.  Franldand  uses  the  ternw 
1.  [il  '■  tad  ~  eiixlm-aeffitne  body"  »*  BqiuTslent  eipreasions, — 
E'-iiv  llie  Ulscj,     Obst-tiritr  is  incrhabUi  ODdcr  an  unorganiKed 

-'■■■   i-it  •  •rivnlifio  Iflrmiiiolofij'.    It  is  this  obscuritj  which  now 

.'i:ii>  l^if  of  thought  to  the  writer,  and  often  entails  confa- 
'iri  upon  the  roultn-,  of  chemical  es«ays.     Sec  §  270,  p.  378. 

■  Qu.  Journ.  Chnn.  Sw.,  »ol.  ir.  p.  70  (1861).  Kolbo  Iibto 
MinlAiiml  that  t^PDOSOle  ia  homologous  with  Fenjl-AlLvhol,  and 
tat  Aniaole.  with  which  Oenvote  is  isomeric,  is  not  homologani 
>-tr<iK      I   otiaaAre   that    if   Creosote    has 


which    repreKDt*   hii  riew,  both  it    and  Antsolo, 


i.-O 


,  mrr  true  homologufs  of 


CnHi.;0 


c,n.io " HlO' 

ma  Uw  lallET  body  by  C,H,  added  to  i 

hm  Fn.  1  wfailu  Anitoki  has  tho  same 

|||K  Bunely,  to  the  It. 

^■knatts  de  Ch.  et  de  Phyi.  scr.  3,  t.  xii  p.  2S8. 


Creosote  differs 
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tliis  view,  according  to  which  tlus  compound 
tuins  C,,H,  iu  tlic  same  position  in  wludiC) 
lies  in  the  Fen jl -hydrate.  This  has  reccnfly' 
established  by  the  experiments  of  Mr.  Scnijl 
who  has  shown  that  Creosote  contains  a 
Culfj,  to  which  he  assigns  the  name  "Cresjl," 
which,  notwithstanding  unitarian  formulae,  I 
state  to  be  evidently  basic  in  its  Alcohol  Creo 
and  in  certain  other  compounds  which  this  c)h 
derived  therefrom.  But  there  can  be  little  i 
that  we  have  the  means  of  producing  any  day 
ral  members  of  the  series  .  "''    ^'~?-         gofl 

has  shown,'*'  in  confirmation  of  a  statement 
viously  made  by  Mr.  T.  S,  Huut.t  that  "Anil 
(CijHyjN),  when  treated  with  Nitrous  Acid 
trire]  (NO3)  yields  its  costirpial  Fcnyl-hyi 
Now  by  similar  reactions,  "  Toluidinc  "  (CuH| 
"Xylidiue"  (C|qHij,N),  and  the  other  conipc 
homologous  with  Aniline  and  analogous  to 
monine,  ought  to  yield  bodies  homologous 
C,,H.iO        ,  ..,.,. 

— ^^"17;    aiiti   costirpial  with   themselves  n 

tively,   namely,   ~^^-,    ^^,  etc 

somewhat  curious  that  these  higiily  intere 
members  of  a  favourite  family  have  not  yet 
produced  by  this  beautiful  transformation.  If 
uidiiie  should  thus  be  found  to  generate  Creosol 
would  certainly  be  a  very  satisfactory  result. 

■  Qu.  JouTD.  CUem,  Soo.,  vol.  iiL  p.  231. 

t  eUliman'B  Aiucricim  Journ,  18*9,  KoT. 
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*V  »^*^*ly  informed  by  CannizKaro*  that 
^  uaving  the  composition  CiiH^Og  is 

X  **C  action  of  an  alcoholic  solution  of 

i^^il  of  bitter  almonda  [H:0;C,JIj,0, 
^te] .    If  this  oil  be  an  Alcohol,  its  for- 

^^  ~'~tr^i  h'  'i^^i'ig  tlie  molecule  CuH, 
■4^/^  it  may  compete  with  Creosote  for  the 
f^I^'eeding  the  Fenylic  Alcohol  in  its  own 
"*Tie  chloride  CnH.:Cl,  and  the  acetate 
_  Cj^H,:0;C4H„0s,  are  described  by  the 
^*lor,  so  that  there  is  little  donbt  of  the  ba- 
the molecule  C,j]I;.  It  is,  however,  not 
that  the  carbonous  base  of  this  Alcohol  is 
true  coserial  of  Fenyl ;  it  may  belong  to 
^  BericB  of  homologous  bases,  isomeric  with 
*f  the  Feuyl  series.  This  new  Alcohol  is  at 
P^  temperatures  liquid,  while  Fenylic  Alco- 
brjrstalline.  The  key  to  this  difference  may 
the  double  series  of  isomeric  compounds,  of 
Aniline  and  Picoline  are  respectively  mem- 
botb  of  these  bodies  have  the  composition 
S,  and  both  probably  contain  a  molecule 
t 

,  At  present  however  it  may  be  said  that  the  ■"«  iiiTiotii. 
y  of  all   the   other  Thyloids  of  the  series  j^w  ^ 
,_j,  though  probable,  yet  requires  demon- 
n  by  the  actual  production  of  their  salts.    As 
constitution,  we  have  only  the  speculation. 


4 
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wliich  is  su^estcd  by  the  uneven  nnmberof  ti 
equivalents  of  Hydrogen,  that  they,  blietliel 
Thyles,  are  formed  by  the  annexation  to  s 
Hydrogen  of  Hydrocarbon  molecules  contM 
even  uumbers  of  atoms  of  Carbon  and  of  1 
drogcn.  For  these  Fenyloid  bases  such  adji 
would  be  of  the  form  C^^Hj^^g.  And  una 
here  have  again  a  scries  of  systems  riedngonev 
the  other  by  the  addition  of  CjHj,  we  mj'i 
pose  that  these  adjuncts  are  formed  upon  K 
cleus,  at  which  we  shall  arrive  by  successive  de 
tions  of  C^Hj  from  any  given  term  of  the 
We  may  put  Cj„-I-Hj„_g  into  the  equivalent 
^B+t'-^^^i)"-  Tlius  we  may  conceive  the  pri 
or  nuclear  adjunct  to  be  C^,  and  that  the  first 
pound  of  the  Oxyhydrate  or  Alcohol  series  in 
HiO    ^ 


bmily,  for  instancCj  would  be 
HiO 


being 


CjHj.Cg.HlO' 


,  and  the  third,  the  l 


known,  - 


(CaHjVCB.HiO" 
sible  that  the  two  lowest  members  of  f 
may  be  obtainable  by  treating  "  Seminafthaht 
(C10H5N)  and  "Sinnamine"*  (C^^HgNj}  h 
tivcly  with  N.O^.  The  Pyridine  of  Andei 
which  is  isomeric  with  Seminafthalidine,  seei 
belong  to  another  series  of  bodies  just  now  al 


*  But  not  Ukelj  in  tUc  Utter  com.   See  m 
wot.  6,  diT.  li. 
t  Qn.  Jonro,  Cbem,  80c.,  toI.  t.  p,  S3. 
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eonUdn  molecules  haviug  the  same  com- 
Iwt  not  identical,  with  the  Fenyloids.* 
iwever  wc  have  this  hypobasic  Fenyloid 
C,qU,  in  the  so-called  "chloride  of  Naftha- 
icb  is  commonly  represented  as  CouII|j,Cl^, 
icule  of  Nafthaliue  Cg„H^  lias  the  compo- 
he  unknown  hydrocarbon  which  would  lie 
w  Bensiole  (C[jHJ  in  the  same  series,  in 
loole  (C,^Hg)  lies  above  it.  The  molecule 
quired  hydrocarbon  (C^HJ  seems  to  be 
[  in  Nafibaline.  The  occurrence  of  Naf- 
ith  Benzole,  Toluole,  etc.,  in  Coal  Tar,  in- 
Bt  Nafthaline  may  probably  owe  its  origin 
ibling  of  another  of  this  family.  Now  this 
group  of  atoms  is  actually  split  in  several 
as  in  the  formation  of  Nafthalic  Acid 
,Hj,Oj)  by  the  action  of  N  O^  on  "  Sub- 

DfNafthaline,"C^H,Cl,[— y  j^j  ?],"^ 

it  of  "Seminafthalidine"  C,(,HjN,  from 

■'^**^»"  Cjo]  (iS  OJ  r'     ^*  '*  °°*  unlikely 

also  sub<lividcd  by  the  further  action  of 
.HgClj,  and  that  the  compound  resulting 
action  may  be,  not  CjoHg,Clj,  but  with  a 

:  if  BO,  ve  have 


ptiralent  weight. 


II  icr 


.  JouTD.  Cbcm.  Soc.,  toI.  Tii.  p.  107. 
t  Hems  tbat  ire  Imre  it  in  a  |K»ition 
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here  an  exact  analogue  of  -3* — U —    The  luti 

lecule,  CiqHj,  perliaps  al»o  occurs  in  Fuita 
It  is  not  unlikely  that  tlic  hydrocarbon  Cji 
hemimcric  witli  NafthoHne,  Ca,Hg,  and  hoiac 
OU8  with  Benzole  0,^11^,  may  yet  be  found  in 
Tar.  If  BO,  we  should  obtain  Jrom  it  in  i 
forms  of  combination  the  fcnyloid  molecule  C 
Mr.  C.  G.  Williams*  looked  there  for  it,  and 
ing  to  secure  it,  intended  to  try  again.  I 
distilled  a  considerable  quantity  of  crude  Coal 
Benzole,  in  tlie  hope  of  finding  this  hydroc 
amot^  the  most  volatile  products  boiling 
70°  C.  Of  these  I  have  kept  all  I  could  obu 
every  occasion  for  the  purpose  of  a  hdl  exai 
tion,  for  which  I  have  never  had  opportunity, 
superficial  experiments,  which  I  have  made  o 
different  samples  of  the  scarce  oils  that  con 
before  Benzoic,  haxe  always  indicated  that 
chief  ingrecUent  is  a  highly  volatile  liquid  « 
peculiar  alliaceous  smell,  and  coutaining  SuU 
266.  The  molecule  C^Hy  Allyl,  which  oca 
Garlic  Oil,  Cgll.iS,  a  sa  Sulfide  [Sulfade] 
in  Mustard  OU,  C^U,:  S;CjN,S,  as  a  Sulfocy 
[Sidfoeyate] ,  nnust  also  be  reckoned  amoii| 
thyloida.  Containing  C,  more  than  the  basi< 
lecule  Ethyl,  C^Hj,  being,  in  fact,  isomeric 
Propyl,  CflHj,  the  antibase  of  Propionic  [Pro 
Acid,  Allyl  cannot  be  expected  to  exhibit 
marked  basic  properties.  Indeed  but  &w 
•  Qu.  Joimi,  ( 


^oxnpcmndH  are  known,  and  of  tliem  the  basistylic 
*=^»aracter  is  rather  to  be  mfcrrcd  as  probable,  than 
^k^Mertcd  as  proven.  \  new  reason  for  supposing 
■^llyl  to  be  truly  basic  will  be  pointed  out  in  a  fii- 
AUyl  makes  no  pretendous  to  haye 
I  isohited.  Under  the  head  of  Hypobasea  we 
t  »lao  include  the  basic  molecule  which  is  found 
k  certain  fat-oils,  combined  with  the  stylic  mem- 
s  of  some  of  the  elseogenous  acids ;  this  is  Lipyl, 
LB^.  None  of  the  simple  compoimds  of  this  base 
ti  any  of  the  ballpens  are  known,  nnless  "  Aero- 
e,"  commonly  considered  as  0,11,0^,  be,  aa  per- 
>  it  is,  CjHjiO.*  The  oxide,  however,  when 
\  from  the  farty  salts,  immediately  corn- 


It  C^n,:0.     It  ma;  boirc 


H:0;C.H,,0. 


*  The  Imet  thai  AcroLnnc  is  (brmcd  hy  tlie  sunplp  di'lijdrntion 
fOljoni&e  would  iiidicslj>  that  tlie  ronitilutioD  of  tLu  rormer 

s  Isllcr  fonuula  idiuI  be  asBignnl  to  il,  if  it  be,  (u  BpttbIius 
I  analogue  of  Aldi^lij-da.  It  i*  cot  iiupoestblo  that 
merio  rumu  C,n,:0  and  H:0;C,H„0  erist,  enuw 
cam  to  b«  tntiBformed  apontonootul;  iulo  another 
!  anbelance  nben  kijit  in  olose  veavcLi  with  etdiuion  of 
Lwr.  Tu  the  ono  ot  these  !ann»  at  matter  one  fonnuls  maj  be 
B|>(irOpnat«v  to  the  Mcond  the  other.  At  any  pate,  the  genera- 
tkn  otAerjbc  (Arriric)  acid,  U:OiC,H„0„  bj  the  oiidatian 
al  Aenkuin,  cannot  be  talion  a*  eridence  that  the  simpler  formula 
Jatt  nM  belong  to  the  Utter  bodj.  The  change  ii  a  very  inter- 
^Aif  ODC,  aboning  tlial  the  audecole  of  Up;l,  in  paaaing  from 
Uw  htMV  poiition  to  the  antibaiic,  bcoonies  dimtriied,  and  Ihea 
loi*  oar  atom  of  U .,  which  mnaini  bwlc  to  the  tjatem ; — the 
amiihair  Aoyl,  C,B,,  eontainbig  more  C.  in  jiroportion  to  it« 
IX.  Uho  dor*  it«  basio  relatiTe.  Wbether  tbia  prooeu  takea 
r  timtiltviMttil)'  with,  the  oiidatioti,  it  the 
k2 
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biaea  with  water,  forming  the  compoand 
riue,"  which  is,  probably,  a  multiple  salt' 
exact  nature  of  Glycerine  had  long  been 
in  some  obscurity, — the  inertness  of  its 
Lipyl,  having  enabled  it  to  escape  the  1 
decompositions  to  which  saline  systems  are 
The  fontiution  of  the  Butyrate  [Butite^ 
(CjHjiOjCJI^.O,)  by  Pclouze  and  Gells, 
only  instance  in  which  such  a  combination 
been  effected.  However,  the  recent  ajiplieation  by 
Berthelot*  of  the  method  of  high  temperature  ani 
pressure,  which  lias  of  late  so  luucb  exlendi'd  ihc 
range  of  our  reactions,  haa  thrown  a  new 
npou  Glycerine.  By  subjecting  this  body  to  audi 
treatment  in  contact  with  several  eliet^enous  and 
other  zoogenic  hydrostjles,  this  chemist  has  suc- 
ceeded in  forming  salts  containing  Lipyl  combined 
with  the  stylic  members  of  these  latter  bodies- 
Among  the  compounds  thus  formed  arc  some  whidi 
are  identical  with  the  natural  fata  from  which  Gly- 
cerine is  obtained.  He  has  also  formed,  by  the  ac- 
tion of  Hydrochloric  [Chloric]  Acid  on  Glycerine, 
a  compound  which  probably  contains  the  Chloride 
point  to  be  det^Tnuincd.  This  roiiniKlioii  u  ftnalogou*  lo  thil 
whioh  nro  fiud  between  certain  ollic-r  baws,  and  certain  uitibaaM 
wbioh  are  cognaW  with  them  (aev  S  2G7,  p.  272),  tliougli  the  in- 
crement of  C,,  wliicli  uhunu'tprim  these  rchtlioni,  ia  diPrrcsl 
from  that  (C,1I)  whieh  occurs  in  the  pveteut  iiutancii.  If 
H:OiC„H„Obe  thcroriDiilaor  Acrolcineindlber  ofiUboiM- 
ric  conditiDDs,  it  ahiiuld,  when  ■□  such  slaW,  be  caUed  Aamit 
add.  or  H^dr-acrelt-  in  our  nommclature. 

*  Qu.  Joum.  Ch.  Soo.,  to),  ti.  p.  280.  Compt.  Bend.  t.  37,  p.  890. 


t 


\5^1omlc]  of  Lipyl,  as  one  of  tlie  mcmbera  of  a 
multiple  salt. 

207-  The  compounds  discovered  by  Bertbelot  j 
wiMii  to  be  salts  of  different  degrees  of  multipli-  ' 
Of  oiuzh  at  these  the  following  are  respec- 
ly  tiistauces.  I  give  a  polar  configuration  to 
U^  titrtnulae,  to  represent  what  I  suppose  to  be  the 
Doustitntion  of  the  bodies.  The  names  are  those 
of  Uerthelot. 

Mottopalmittn,"  CjHj[0  ,  a  quintuple  salt. 


(Hro)r 


Dipalmitin," 


(11 1 0), 
C)H3iO;CMlT„,Os 


a  quadruple  salt. 


a  triple  salt. 


Tetrapalmitia,     "^' ^ — ^^-^,  a  double  salt. 

Bertbelot  dracnbea  other  similar  compounds,  in 
emch  of  wluch  one  or  other  of  the  antibasic  mole- 
tale*  C.H,  [Acetyl],  C,„H„  [VaJyl],  C^Hg,  [Mar- 
gyV],  and  C^H^;  [Steyt],  are  substituted  for  the 
CgH;  [Butyl]  and  the  C^Hs,  [Palmyl]  of  the  bo- 
dies here  instanced.  I  have  halved  the  equivalent 
Dombcrs  assigned  by  Bertbelot  to  the  two  latter  of 
Uie  ftbo^'e  examples.  If  the  more  complex  formulae 
am  adopted,  which  I  conceive  is  unnecessary,  these 
1  become  respectively  sextuple  and  quadniple 
The  cbloriuc  compound  obtained  by  Ber- 


1 
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thelot,  whicli  be  calls  "  dilorhydriti,"  is  probiU]    ■ 

c,H,ia 

C3H3 1  O   ,  a  quintuple  salt.      According  to  llm 
(t'aSjlOjj^  or  more  probsUj. 


(II 10), 
view,  Glycerine  is 


E 


CgHjlO 


(H!0); 


Lipyl  appears  to  have  a  strong  t 


(HIO),- 

dency  to  confer  upon  the  compoundB,  into  wiudl 

it  enters,  the  habit  of  duplication  or  of  fonuiog 

double  salts.     It  appears  to  act  aa  a  base  in  coo- 

ncctioQ  with  certain  acids,  which  themselves 

a  multiple  form  in  their  combinations.     Thus  ift 

formed  certain  so-called  "coupled  acids,"  whidl 

have,  I  conceive,  rather  a  complicated  stnictan. 

Thus  we  have 

H|0i8,0a 

urn        ■     ir    ■     .   ■■,,;C,H,10i3  0,1 
"  (JHyeenaulfunc  Aeid,    <  ^7^  -7^ • 

'^i'Oh 
This  compound  seems  to  be  a  sextuple  salt, 
which  the  single  atom  of  II.,  which  is  basic  to 
of  the  molecules,  0;S05,  is  replaceable  by  other 
bases.    The  brackets  indicate  the  twofold  doubling 
due  resiiectively  to  the  molecu]esO;SO,andCjH.. 
Somewhat  similar  are  the  "  Glyceriphoafates," 

_i>l-?_}p,o. 

Bio    J 

r  CjHg  |o 
1  (yjlj  I  o 
(HlO), 
Here  B.  represents  a  molecule  of  replaceable  bun 


or    BTFOBASEB. 
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^B  Itecoliar  iturtia  of  the  Lipyl  seeniB  to  enable 
^%  resist  expulBioD  by  the  less  powerful  bases, 
^nere  arc  no  indications  of  the  base  CjH,  or  of 
•at  other  [leculiar  molecule,  which  naay  be  sup- 
foted  to  be  basic  in  these  compounds,  being  iso- 
lable  as  a  free  body.  At  present  Lipyl  seems  to 
ttaiKl  alone  as  a  single  species  of  its  own  genus ; 
perhaps  we  shall  yet  discover  other  molecules  hav- 
ing aimUar  claims  to  the  position  of  a  base  or  hy- 
pobaac.  There  are  other  carbouous  molecules 
which  do  not  differ  very  widely  from  some  of  these 
tiiyloicb  in  composition,  and  which,  being  known 
in  comhinatton  with  certain  halogens,  chiefly  with 
CL,  aocra  to  be  considered  by  some  chemists  to  be 
of  a  banc  nature.  At  least,  I  suppose,  the  temi 
"  radical,"  if  applied  to  a  body  which  is  decidedly 
not  stylic,  and  which  is  not  distinguished  by  any 
1  corresponding  to  the  word  antibasic,  mnst  be 
taken  to  mean  a  base,  especially  when  the  saline 
toTva  of  nomenclature  is  given  to  the  names  of  its 
campounds  with  the  halogens,  "  Chloride,"  "  Bro- 
mide," etc.  It  has  not  been  shown  that  the  com- 
poimda  to  which  I  allude  are  salts,  or  that  they 
oontaiu  any  bases  at  all.  There  are  strong  rea- 
sons for  believing  that  they  are  not  salts,  but  that 
they  belong  to  a  different  type.  Wc  have  not  any 
ri^t  therefore  to  consider  the  molecules,  which  in 
them  arc  combined  with  halogens,  as  being  bases ; 
that  they  cannot  belong  to  our  group  of  tliy- 
Is.  The  following  are  instances  of  the  com- 
"^nmls  in  qocstion :- 
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C, O CI,  "Phosgene  gmi"  [TJiuchloroarbenie] 
CjHj.Cl,  "Obloridcofaartrl"  [ChlorKcUtuf  ?] 
CiU„0,,Cl,  "CUoride  of  oihjl""  [Uaichlonuetiinel 
Ci,Hj,OjCl,  "Chloriiaa  of  bemojl"  [Unichlobennme]. 

These  compounds  are  cpistyloid  parahales,  bdn^ 
with  the  exception  of  the  second,  cxamptcs  of 
pounds  formed  from  epistyles,  by  the  snbatitntion 
of  CI,  for  one  atom  of  metastylic  oxygen.  The 
formation  by  Gerhardtf  of  double  compounds,  eadt 
oontaining  the  epistyles  of  two  zoogenic  acid&,  may 
be  considered  at  first  sight  aa  indicating  the  basid^ 
of  some  of  the  molecules  that,  in  such  compoundi, 
are  united  with  halogens.  Thus  the  compound,  whJdi 
Gerhardt  calla  "Acetic   Benzoate,"  or  "Bciaoic 

Acetate,"  and  which  he  represents  as  p'^i.'-^  [0> 
and  wliich  in  the  usual  notation  becomes  — ^ — ^— *, 


uH,0, 

may  be  supposed  to  contain  an  oxybasc,  the  oxide 
of  a  basic  molecule,  united  with  an  epistyle.  But 
which  of  the  two  members  of  this  body,  the  Ace- 
tic, or  the  Beuzoic,  contains  the  base  ?  Shall  tlw 
system  be  considered  as  C^II^OjiOjCj^Hj.Oj,  or 
as  CuH50a:0;CjH3,Oj,?  There  is  no  evidence  in 
favour  of  either  formula,  nor  have  we  any  reasoii 

*  Tlio  term  "Otiiyl"  has  bven  proposed  bj- WilKwnwni  to  n- 
preis  the  molw;iile  which  he  supposes  to  bo  fbimed  bjf  the  n- 
phtcetncDt  of  a  psrt  of  th«  H.  of  Etjijl  h;  O.  This  is  rquv 
sentnl  bj  him  eu  C:E',0:  it  corresponda  to  the  C,H,0,  of  tlw 
onliiurf  Dotation.    Qu.  Jouru.  Chem.  Soc,,  toI.  iv.  p.  363. 

t  Qu.  Jouru.  Chem,  Soc,,  toI.  t,  pp.  127,  22G  j  toI.  vi.  p.  184, 
L'liutitut,  lalj  20,  1953,  p.  Ui 
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BjBthjiM  268.  In  connection  with  the  Thyles  and  other 
•uwiiH.  Hypobascs,  we  may  very  appropriately  consider  se- 
ihjiw.  veral  remarkable  Bases  which  have  been  produced, 
chiefly  within  the  last  few  years,  from  certain  of  the 
Thyles  proper,  by  combining  them  with  additional 
molecules  of  certain  elementary  bodies.  These  may 
be  called  generally  the  "  Synthylea"  (tnu,  m  com- 
bination). In  the  greater  number  of  these  species, 
the  elcroenta  to  which  the  Thyles  are  thus  conju-  i 
gated  are  metala.  We  may  call  such  compounda 
"  Metallothyles,"  Of  these,  the  Kakodyl  of  Bunses 
{C^H^.Aa)  was  the  first  that  waa  made  known 
us,  Bunsen  showed  that  the  Oside  [Oxade]  of  thi» 
base  occurred  among  the  substances  obtained  bf 
distilling  Acetate  [Acetite]  of  Potaaaium  with  At- 
seniousAcid  [Arsenire].  He  afterwards  succeeded, 
not  only  in  preparing  other  aalts  cont^ning  this 
basic  molecule  combined  with  various  styU 
ating  the  base  itself.     This  Kakodyl, 


ea,  bat  J 
,  beinjl 
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the  first  compound  base  tliat  had  been  obtained, 
justly  engaged  the  attention  of  chemiata  in  an  emi- 
nent  degree.  Though  later  discoveriee  have  de- 
prived this  body  of  its  singularity,  by  presenting 
us  with  others  more  or  less  analogous  to  it  in 
compositiou  and  iu  behaviour,  they  have  by  no 
mcauft  learned  the  interest  wtiicli  belongs  to  it,  as 
the  type  of  a  group  of  compounds  which  resemble 
the  elementary  metallic  bases  in  their  chemical 
behaviour. 

269.  The  Salts  of  Kakodyl  have  the  composition  J^jjlljlji," 
C,Hg,A8:St.  Its  basicity,  though  decided,  ts  not^J™"- 
of  a  very  high  degree  of  energy.  This  is  to  be  in- 
ferred Irom  the  fact  that  its  Oxide  is  nut  a  strong 
Osybase,  not  combining  with  the  weaker  epistyles. 
In  this  respect  it  approaches  somewhat  towards  the 
simpler  Thyles  among  the  llypobases.  We  find  this 
feebleness  as  a  base  connected  with  a  marked  anti- 
basic  tendency  in  Kakodyl.  The  oside  C,HgAB:0 
readily  absorbs  Oxygen,  and  becomes  "  Kakodylic 
Acid,"  C^HjAsjOg  [Kakodire],  which  is  not  an 
acid,  but  an  epistyle.*  It  has  been  shown  by 
Kolbcf  that  Kakodyl  probably  consists  of  two  mo- 
lecules of  Methyl,  (CjHj),  united  with  one  of  Ar- 
senic, (C„H,)jAs.  We  do  not  know  in  what  manner 
these  constituent  molecules  are  severally  related  to 
each  other  and  to  the  properties  of  the  base  itself. 
It  has  been  supjMJsed  that  the  basic  quality  of  the 
entire  compound  is  due  to  one  of  the  particles  of 


•  See  §  127,  p.  105. 

t  Qu.  Joum.  Cliem.  Soc,  vol.  l' 


p.  48. 
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Methyl,  so  tliat  its  salts  might  be  represented 
thus: — Me,A9;Mc:St.  It  will  \x  observed  tliat 
this  formula  for  the  Kakodylistyles  is  precisely  ivna- 
logous,  or  rather  antilogous,  to  that  of  the  Cyaao- 
ferratcs  BiCyjFe.Cy,  the  As.  corrcsiranding  to  the 
Fe.,  and  the  basic  Me.  to  the  atylic  Cy.,  but  ou  the 
other  side  of  the  structure.  But  there  is  this  great 
difference  between  the  two  systems,  that  the  com- 
ples  base  of  the  former  is  isolable;  the  complex 
style  of  the  latter  is  not.  And  again,  the  formuLt 
thus  suggested  for  the  Kalcodyliatylca  is  not  likely 
to  be  the  true  one,  because,  as  will  be  hereafter 
seen,  though  we  have  numerous  bases  constructed 
upon  a  form  nearly  resembling  this,  we  know  not 
one  instance  in  which  a  true  Base,— containing  t> 
central  nonbasic  molecule  like  As.,  with  other  l^isici 
molecules,  whereof  one  is  more  properly  basic 
the  rest, — can  be  isolated.  Again,  in  all  such 
the  accessory  racmljer  not  oidy  can  be  separated, 
but  always  separates  of  itself,  from  the  proper 
molecule,  when  the  style  of  such  complex  salt  is  di« 
rcctly  disunited  from  its  sympole.  But  we  have 
signs  of  any  such  corapouud  as  C3H3,As,  whidii 
we  should  expect,  from  the  analogy  of  other 
if  C'jHg,  As  were  here  an  adjunct  to  basic  CjH,« 

*  Anotlicr  "  nulical,"  Enkoplntyle,  eupimKd  to  have  tho  oc 
poeition  C.IIjAaPtOj,  ia  commonljilCftCribBd  in  connection  n 
Knkodjlo.  "  This  radical,  whoaa  bosiu  character  i>  quite  abtioul 
(Gregorf's  Handbook  of  Org.  Chera.  ed.  3.  p.  182),  U  unknovfe 
in  the  uparate  itate.  The  compounds,  vhich  are  imaginnd  ll 
contain  thii  KompUx  base,  are  probably  treble  salts,  haiing  Oi 
llireo  butt  C,He,Aj-K<].,  Pt.,  nod  E.    Thus,  I  suppow,  tbi 
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nsidcradoDS  ore  equally  opposed  to  Lau- 
ew,*  that  Kakodyl  contains  a  molecule 
1,  analogous  to  Auiline,  Cu  H-N.  If  this 
case,  the  salts  of  this  base  vould  be  of 
I  C^Hi,A3;H:St,  and  wc  should  expect, 
as  we  do  in  isolating  CjHjAs,  but 
CjHj  .As,  which  we  caunot.    We  require 

«expt'riments  for  the  detcnninatiou  of  the 
don  of  Kakodyl,  and  of  the  position  which 
il  Arsenic  occupies  therein.  Wc  may  be 
,  howerer,  that  the  basicity  of  the  system 
more  directly  upon  the  hydrociirbon  mo- 
han  on  the  Arsenic ;  and  we  may  consider 
likely  that  its  antibasic  tendency  results 
rom  the  influence  of  the  antiliaeic  metal, 
order  of  natural  affinity,  but  not  of  cliro- 

ire  now  have  a  compound  precisely  analo* 

composition  to  Kakodyl,  but  resulting  from 
Tercnt  process.  This  is  the  Ethyl-Kakodyl 
atned,  together  with  another  allied  com- 

vliicli  we  shall  have  to  notice  hereafter, 

Kdia 
it  \6,  tlw  Cboride-Fl  [o,  Uie  Sul&t«   [Sulfite]. 

S~io  iTid 

.    We  Blall  Uaie  occa«ion  to  note  htrcBllcr,  that  in 

fia  adts  oontainiDg  PUtiimni,  ve  souictimn  find  onljr 
b  tt  Bljle,  readilj  repUceable,  or  one  bo  much  mon 
I  the  othen,  u  to  gire  to  them  on  appeannoeof  absolute 


■  BendtM^  t.  31,  p.  349. 
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which  contaiu  Zinc  are  very  unatable, 
easUy  decomposed  by  the  action  of  water; 
[ethyl  even  takes  fire  in  the  air,  and  is  de- 
I  with  the  formation  of  the  Oxides  of  ita  cle- 
Those  which  contain  Tin  appear  to  imitate 
[  antibasic  tendencies  of  that  metal  in  the 
ntioDB  which  "their  Oxides  form  with  Po- 
Bowever,  these  bases  are  all  readily  isolable ; 
mbine  directly  with  the  Hali^ena,  forming 
s  of  the  composition  Tliy,Mb:  St;  and  among 
the  Oxidea  [Oxades]  seem  to  indicate,  by 
niubility  in  acids,  that  they  assume  the  oxy- 
■  epistyles  to  form  salts  with  complex  styles, 
vigilant  attachments  these  bodies  differ 
ably  from  the  supposed  free  thylic  bases, 
tk  these  powers  are  dormant,  if  not  extinct, 
ind  also  describes*  the  salts  of  another  base 
ng  Mercnry  combined  with  Methyl,  appa- 
1  the  aame  manner  as  Zinc  and  Tin  exist 
Dompoands  last  mentioned,  but  be  has  not 
1  the  base  itself. 

',  The  composition  of  these  bases  is  very 
2)]e,  indicating  a  constitution  which  differs  it 
iny  other  type  which  we  find  among  the  salts.  <■ 

'  no  salts  in  which  only  two  molecules, 
dves  severally  of  stylic  power,  have  cohered 
A  a  single  style ;  still  less  do  ne  know  any 
nbstance  in  the  isolated  state.  Neither  do 
w,  among  our  numerous  complex  bases,  any 
f  except  the  Metallothylea,  which  can  be  di- 
*  Qu.  JouTD.  Clieiu.  Soc.,  toL  -li.  p.  65. 
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Tided  into  two  members,  both  of  which  aiehd 
In  the  Suiratea  ^Sulfites],  which  may  be  ti^ 
the  type  of  the  greatest  number  of  salta  nidiB 
pies  styles,  the  two  coostitueut  molecules  fli 
stylic  member  are  O,  and  SO,,  of  whieh  0.  ala 
Btylic.  In  the  salts  of  Ammonia,  H.  and  H,i4 
the  couBtitiients  of  the  base;  of  them,  R,  «j| 
basic.  In  Cyanogen,  CoN,  which  most  neariy, 
stylic  autiloguc,  approaches  to  similarity  vith 
Metallothylea,  and  which  is  the  only  compa 
style  of  which  we  know  much,  neither  of  llie 
components,  C.  or  Cj  and  N,  are  of  stylic  fnad 
The  nearest  approach  to  this  pairing  of  the  k 
molecule,  and  perhaps  a  phenomenon  depcndco 
conditions  similar  to  those  here  concerned,  a 
doubling  of  the  equivalent  weight  of  certain  b 
metals,  so  that  they  form  two  series  of  salts, 
one  of  which  contains  twice  as  much  metal  as  i 
the  other  set.  But  in  these  remarkable  ca^ 
ou»  bases,  a  pair  of  molecules,  each  by  itself 
pable  of  saturating  one  molecule  of  style,  are  ( 
bincd,  and  the  compound  has,  quantitatively 
greater  ueutraliziug  power  than  belongs  to  ci 
of  them  alone.  Qualitatively,  the  new  bases 
Bent  us  with  the  faculties  of  their  constituent! 
modified  and  esalted  condition.  They  seem  I 
in  this  respect  between  the  thyles  and  the  psi 
lar  metals  which  are  involved  in  them ;  combl 
60  to  speak,  features  from  the  physiognon 
both  of  them,  with  an  energy  of  exprcsuoa  i 
•  31-0  nolo  to  I  364,  p.  200. 
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k  to  nether  of  the  parent  bases.  Thus  the 
,  like  the  Ethyloid-compounds,  are  oils 

BS,  but  they  combine  vehemently  iiith  the 
while   tlte  resulting   salts  conform  re- 

bJy  to  the  types  of  the  metals  which  they 


^  This  repetition  of  the  properties  of  these 
I  in  their  thylous  compoimda  is  strongly  sug- 
\  of  the  inference  that  they  occupy  the  fun- 
[  position  in  these  bases ;  if  so,  ve  must 
per  tbat  the  thyles  here  hold  the  secondary 
a  of  adjuncts ;  so  that  we  should  write  the 
t  the  ractallothyles  generally  as  Thy;Mb;St, 
,  Now  we  have  already  concluded*  that  the 
BaM^s  thcmsL-lves  arc  of  a  constitution 
n  form  to  that  which  is  thus  indicated  for 
Knorc  complex  systems.     We  have  found  it 
|irDbabIe  that  the  Thylistyles  arc  of  the  form 
,;H:St.     We  might  he  indincd,  by  the  re- 
I'Mibstitution  of  basic  metals  for  Hydrogen, 
■ao  readily  occurs  in  the  case  of  acids,  to  expect 
|Bc)i  substitution  might  occur  in  the  case  of 
lyles,  and  that  we  might  find  the  fundamen- 
irdrogeu  of  their  salts,  if  not  of  tliese  hypo- 
■thcrnseh~es,  replaced  by  basic  metals.     Thus 
tild  have  looked  for  compounds  of  the  form 
b^;Mb:St,    and    this    cei-tainly    would    have 
^_     a  ft  likelier  formula  than  (CaHjj^.HjAIbiSt 
jDOBestartiikgfrora  the  ground  tbat  the  (CjH^),,!! 
^^■df  baaic.     Such  composition  however  has  not 
*  BeejSSS. 


The  H7- 
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bceu  indicated  by  analysis  as  that  of  idj  lil 
salts  that  have  yet  been  examined;  althou^hM 
two  multiple  salts  seem  to  contain  metals  iiibriill 
for  the  Hydrogen  of  tbylic  systems.  Thus,  IM 
ing  to  Zeise,*  compounds  in  which  C^H^  ■• 
pended  to  Platinum  in  combination  with  fX 
obtained  by  the  action  of  Pt,Cl,  on  Aloc^ 
would  appear,  from  the  composition  whidi  h 
signs  to  the  simplest  of  these  compooods,  tk 

C  H  ■  Pt ;  CI 
formula  is    ■ -■  *  jri  p.-     Perhaps  other  socli 

tems  and  similar  single  salts  may  yet  be  diacor 
Another  metallotUylic  base,  nhicb  certaial) 
proaches  in  properties  to  these  compouni 
Fraiikland,  but  of  which  the  eonstitution  and  i 
bining  habits  are  at  present  obacure,  is  the  B 
Ethyl  of  Lowig,  (CJIj),Bi,  or  perhaps  C,H, 
We  shall  cousider  this  and  the  somewhat  in 
but  still  more  anomalous,  basic  compounds  of 
timony  with  the  thyles  (ThyjSb),  in  a  fiiturep 
'  273.  It  is  very  interesting  to  observe  thi 
the  metoUothylic  bases  which  have  yet  beei 
scribed,  except  Hydrargyromethyliuin,  CjJ 
[Hermemethyl] ,  which  has  not  been  isolated, 
tain  metals  belonging  to  the  Order  of  Aotil 
and  that  among  them  arc  the  only  metals  (Ai 
Sb.)  which  form  well  marked  compounds  wil 
Franklaud  mentionsf  that  several  other  metaU 
bine  with  the  thyles.  AH  those  which  he  i 
•  PoggentlorTs  AnnBlem,  b,  iid.  a.  49?. 


t  Qu.  Jov 


L.  Clicui.  Soc,  voL  T. 
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of  this  tendency  are  iif  the  Antibnse 
Howercr,  that  one  of  this  metallic  group 
chemical  properties  mark  it  as  moat 
to  the  metals  ve  hare  here  had  occasioQ 
and  which  has  affinities,  indeed,  both  n  Ith 
rith  Zinc,  does  not  seem  to  form  thjlous 
ons  very  readily.  Sclitiler  met  with  no 
I  his  endeavours*  to  form  a  Cadmium- 
ipound  by  acting  on  Iodide  of  Ethyl  with 
Cd.  But  other  derices  will  probably  in- 
metal  to  imitate  ita  relatives  in  their  de- 
towards  Ethyl  and  its  congeners.  Among 
1  of  mctallothylic  nature,  we  have  how. 
lately  had  one  do^ribed,  of  which  the  metal 
not  belong  to  the  Autibasic  Order,  but  is  a 
type  in  another  class.  In  this  ease  however 
ctal  itself  enjoys  antibasic  properties  in  certain 
)unda.  This  is  the  Plumbetliyl  (C,H5)aPbj 
wig.+  I  shall  defer  the  consideration  of  this 
id  for  the  present,  as  it  differs  in  form  from 
f  the  compounds  we  have  yet  considered,  in 
iuing  two  molecules  of  metal. 
L  Even  more  curious  than  these  basic  metal-  *' 
es  are  the  analogous  compounds  of  Ethyl  ^ 
rcrtaiu  of  tlie  halogens,  which  have  the  closest  J; 
y  to  the  antibasic  metals,  namely,  with  the 
itifers,"!  Tellurium,  Selenium,  and  Sulfur. 
cae  and  to  the  similar  bodies  yet  to  be  dis- 

•t(r  Chem-  udiI  Fhiimi.  b.  ixitu,  a.  43. 
1.  Rkr  prakV  Chcm.,  toL  li.  p.  30i. 
rooU  pTB  tbi*  uaiDo  to  tUe  triad  FamD;  of  which  Sulfur 
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covered,  containing  otber  thylic  molecule*,  tht 
Dcral  uame  Mefitithylca  may  be  given.  We 
include  them  with  the  Metatlothyles  tindet 
term  "  Syuthyles."  In  none  of  the  Metallotl 
which  we  have  just  been  considering  have  wc 
reason  for  supposing  that  tlie  metal  has  m  any 
of  the  compound  any  voltaic  affection  as  res 
the  thyle  with  which  it  is  combined.  But  a 
stance  which  we  have  now  to  notice  baa  tU 
markahle  peculiarity,  that,  though  it  has  de 
basic  properties^  it  is,  in  its  origin,  itself  of  tb 
form.  The  Tellurethyl  of  Wbhler*  is  the  Tell 
of  Ethyl,  C^H;  :Te,  obviously  corresponding  1 
sulfide  jE:S  and  to  the  oside  J5:0;  being  obi 
by  double  decomposition  between  Telluride  o 
tassium,  K:Te,  and  the  Sulfate  [Sulfite]  of 
contained  in  the  double  salt  "  Sulfovinate  "  c 

eoverer  of  this  compound,  aided  by  MaUet,1 
it  has  the  properties  of  a  base ;  fonning  salu  ( 
form  C^Ii5,Te:St,  in  which  the  stylic  TcUi 
has  passed  over  to  the  basic  side.  This  is  tbi 
instance  in  which  the  phenomena  presented  b 
set  of  compounds  have  warranted  ua  in  beli 
that  such  a  passc^e  of  a  stylic  salt-member  ] 
ii  our  romiuon  type,  oa  account  of  tho  poouliar  oSbnslVe 
vbich  tbc  nieiubi'n  of  tbia  group  con&r  upon  so  many  o 
compounds, 

*  Ann.  der  Cheia.  and  Fhsmi.,  b.  hit.  ■.  Ill, 
f  rii(f.,b.liiii.s.  223,andb.liiiiT.t.e9.   Qu.Jottnb 
Soc,  Tul.  T.  p.  71,  «nd  Tol.  vi,  p.  40. 


But  it  was  found  by  tb< 
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Ib,  really  ensues  od  the  combination  of  a 
intity  of  liaJogen  witli  a  saline  substance. 
1  supposed  that  certain  metals  which 
D  series  of  salts,  with  different  proportions 
I,  harej  in  their  higher  salts,  a  j>ortion  of 
isferred  to  the  basic  side  of  the  system ; 
lothesis,  the  so-called  "  Uraiiyl "  Salts 
[ot,  supposed  to  be  of  the  fumi  17^0^:81, 
I  lis  an  instance.  But  this  theory  is  not  esta- 
-d  by  facts  as  respects  any  of  the  metallic 
I II  all  such  cases,  too,  the  higher  salts  ap- 
'  'Ontain  feebler  bases  than  the  salts  iu  which 
:iio  metal  is  united  with  a  smaller  quantity  of 
;cu.  Bat  these  Salts  of  Tellurethyl  contain 
»  of  enci^  far  greater  than  that  of  Ethyl, 
basicity  of  Ethyl  does  not  appear  under  the 
I  chemical  reactions ;  its  oxide  is  not  alkaline, 
not  soluble  in  acids,  it  does  not  combine  di< 
f  with  the  epistyles.  But  Tellurethyl,  though, 
loordauce  with  its  corbonnus  nature,  it  is  oily, 
boBolable  in  water,  is  readily  taken  up  by  Ni- 
!Loid,  just  as  would  happen  to  a  basic  metal, 
iiig  the  solution  of  a  true  saline  nitrate  [ni- 
]  C,Ht;Te:O;N0;;  from  which  HlS  and 
I  precipitate  .E;Te:S  and  .E;Tc:Cl.  Again, 
i\ide  of  the  new  base,  which  is  obtainable  by 
1l'  decomposition  from  some  of  its  other  salts, 
y  direct  oxidation  of  the  base,  is  soluble  in 
r,  alkaline  in  reaction,  absorbs  CO^,  and  even 
aces,  under  certain  circumstances,  II^N  fiium 
j|^ — thus  giving  us  ciidencea  of  the  energy 
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of  its  basic  member  by  new  actions  which 
the  bases  we  have  yet  considered  are  compeW 
display.  It  is  certainly  strange  that  we  d 
find  these  faculties  conferred  upon  Ethyl  hyT 
rium,  or  on  Te.  by  ^,  when  neither  of  ihrac 
cnles  alone  possesses  more  than  the  germs  of 
Tellimum  itself  being  of  a  type  distinctly  ai 
nist  to  the  basic  nature. 
^^  275.Seleniuminiittite8itscongenerTe.il 
^  its  Ethyl-salt  assumes  basic  properties,*  w>  d 
have  several  compounds  of  the  form  M;i 
These  however  are  not  yet  so  fully  known  i 
similar  lK>dies  just  mentioned. 
»  Bditar  276.  It  has  not  yet  been  demonstrated  t! 
the  Sulfide  of  Ethyl,  C^HjiS,  [Ethy-SuIfiuJe], 
basic  qualities  are  evei  developed ;  but  the  i 
blished  existence  of  a  body  having  the  compoa 
^SS,  corresponding  probably  to  ^;Te:Te,i»i 
gestive  of  the  notion  that  its  constitution  ni 
^;S:S,  and  that  under  certain  circumstanoa . 
may  become  basic.  But  since  Sulfur  is  mcBe 
ddediy  halogenic  than  cither  of  its  congenon^ 
may  anticipate  that  it  woidd  not  so  easily  jb 
its  Btylic  power  aa  might  Se.  and  Tc,  andtt 
might  never  more  than  indicate  a  tendency 
disposition  which  in  them  becomes  an  actual  b 
ifi^M^'^.  ^^^-  These  basic  mefitithyles,  together  with 
■^"rmw"  metallotbyles  of  Frankland,  belong  to  a 

type,  in  which  one  molecule  of  thyle  is  combii 

with  one  of  an  clemeutary  substance,  metaUio 

*  Joy,  Anoal.  dcr  Cbem.  und  Pbarm.,  b.  IxuiiA 
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c.     In  the  Kakodyls  we  have  an  instance 
S  of  another  form,  in  which  two  moleculca 
e  are  luiited  to  one  of  base.    The  Antimony 
muth  compounds,  which  have  been  meu- 
^  and  to  which  we  shall  return,  are  repre- 
(kmbtfnlly  perhaps,  as  bases  of  a  third  form 
ling  three  molecules  of  thylc  for  every  atom 
..     Lowigt  baa  desciibcd  a  scries  of  bases 
e  to  the  general  head  of  metallothylcs,  but 
^  from  all  of  these  in  the  complexity  which 
I  to  tbeir  molecules,  and  in  the  various 
B  which  he  finds  between  the  quantities 
two  eoustitueut  members. 

,  These  are  all  compounds  of  Tin  with  Ethyl  ^^^  ] 

!nt  ratios ;  they  arc  obtained  by  the  action  "°J* 

y  of  Sodium  witli  Tin  on  Iodide  of  Ethyl, 

f  thuu  is  the  base  discovercKl  by  Frankland, 

i  containing  a  single  moleciile  of  each  of  the 

tmstitnents.     Some  of  the  others  also  pre- 

themselves  in  the  free  condition ;  the  oxides 

tae  other  salts  of  all  of  them  were  obtained. 

Baits  cont^n  but  one  atom  of  halogen  for 

olecule  of  base,  howcvej  complex  the  base 

may  be.     The  various  properties  presented 

oxybases  of  tliis  group  are  remarkable,  as 

»  important  diftcreoces  in  the  constitution 

■  bases,     ^^'e  may  compare  them  briefly 

kch  other  for  illustration  of  this  point.     A 

r  form  will  serve  this  purpose  well.     In  the 
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first  column  of  the  following  table  are  nnni 
for  convenience  of  reference ;  in  the  second  lit 
names  given  hy  Lowig  to  liis  new  basc».    till 
are  founded  upon  the  analogy  which  ihcii  and 
tutions  present  respectiTely  with  that  of  the  nul 
cnlcs  CjHj,  "Methylen;"C^H^.-"Elayl;"C,l 
Acetyl;    CjH,,   Methyl;    C^Hj,    Ethyl.     Lh 
Buppoaee  the  Sn,  in  hia  several  bases  to  reproa 
the  C.  in  these  groups,  and  the  M.  of  his  cos 
pounds  to  corrcspoud  to  their  H.     The  third  ( 
lumn  indicates  the  composition  of  each  base; 
the  fourth  are  stilted  some  properties  of  the  ba«J 
in  the  fifth  those  of  the  Oxides  [Oxadca]  are  infi 
cated. 

IdM^io  ^"^'  ^*  ^'"  ^'^^'^  probable,  I  think,  from  an  in- 

two  irpn.  apection  of  this  tabic  that  wc  have  here  two  diSeRu 
types  of  compounds,  which  are  respectively  rejW- 
sentcd  most  perfectly  by  the  bases  and  oxides  rf 
the  horizontal  lines  1  and  5.  The  bases  of  the  finl 
of  these  kinds  seem  to  be  oily  liquids,  with  3ol4 
non-volatile  Oxides  [Osadcs],  which  on  the 
hand  resemble  the  oxide  of  Tin  in  their  deportn 
being  weak  osybases  with  an  epistylic  tendeD<T<' 
The  bases  of  the  other  kind  are  not  certainly  knows 
to  exist  in  the  free  condition,  and  perhaps — I  think, 
most  probably — cannot  be  isolated  without  dMoa- 
positiou.  Their  oxybascs  are  of  habit  very  diiTertut 
from  the  othcrs.beingstrong  Alkalies,  in  which llw 
tendencies  of  Tin,  as  well  as  of  the  hyjiobases,  hiW 
disappeared,  and  a  new  class  of  properties  are  ["*■ 
sented  to  us.    These  properties  of  alkaUoi^, 
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wbicb  its  molecule  is  doubled  and  quad- 
;hout  increase  of  saturating  power.  They 
■esent  us  with  new  and  veiy  remarkable 
IS  of  the  princijile  of  dimerized  mole- 
■hich  I  have  already  alluded,  and  which 

a  encounter, 
owig*  has  more  recently  described  another  Piioob*ibTi, 
ylic  base,  which  corresponds  in  form  to 
I  the   above  table,  and  which,  like  that 
Dund,  has  not  been  isolated .     This  is  his 
lyl,  ^jPb,,  to  which  I  have  already  al-  i 

I  mention  it  here  to  point  out  this  ana-  I 

must  again  defer  the  discussion  of  it,  as 
r  that  it  also  really  belongs  to  another 
gompounds,  which  we  have  ne\t  to  con- 
3  in  cooneetion  with  which  I  shall  discuss 
base  has  not  been  isolated.  If  it  and  the 
i  tin-molecule  should  prove  to  be  sub- 
they  will  be  the  first  instances  known  of 
Kof  the  "Ammonium"  type  (BjAst)  that 
I  discovered.  Their  existence  is,  I  think, 
le. 

U  these  Synthyles  seem  to  be  instances 
tnation  of  compounds  under  the  law  of 
a.  Just  as  Ethyl  itself  appears  to  be 
A  as  C,H,,H,  in  which  CjH^  is  the  ad- 
lydrogen ;  so,  for  example,  in  Zincethyl, 
;lf  seems  to  be  annexed  to  Zinc  thus, — 
orC^U,.U,Zn. 
lrpMkt.Chen^ToLU.p.S04.   t  See  S  978,  p.  S8S. 


CHAPTER  IV, 

OF  THE   FIRST  ORDEE  OF  BASES. 

383.  We  have  now  surveyed  a  set  of  bases  i 
tbomgli  not  strictly  analogous  to  our  fint  Onto 
Styles,*  yet  compose  an  Order  which  in  so 
corresponds  thereto,  The  common  attribute  »bi 
unites  all  these  bases  is  not,  as  iu  the  case  of 
Styles  to  which  I  would  compare  them,  that  of  ii 
lability,  for  many  of  them  have  not  yet  been  0 
tained  in  the  free  state.  It  is  somewhat  dilGa 
to  define  the  tie  which  connects  tliem  togeth 
it  consists  however  in  a  probability  tliat  they 
be  all  isolated,  and  in  the  fact  that  tliey  do  not q 
into  definite  submembers  to  which  we  can 
special  functions  in  the  structure  of  the  bu 
Each  of  them  is  a  molecule  ha\-ing  of  itself 
properties;  they  are  therefore  Autobases,t  and 
semble  in  this  respect  the  elementary  oi 
bases.  This  term  "Autobases"  may  indeed 
used  as  distinctive  of  a  group  which  includes 
simple  bases  and  all  complex  bases  of  the  kin 
•  Sec  S  219,  p.  202.  t  Seo  S  81.  p.  68. 
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icb  wc  have  hitherto  considered.     The  Order  is 

1   uitich  more  numerous  than  our  first  Order  of 

'■   -,  which  cousista  of  only  the  elementary  ha- 

ri-  and  the  compounds  Cyanogen  and  Mellone. 

may  call  the  salts  having  bases  of  this  group 

;'>baaistylcs." 

-^3.  Tliis  liret  Order  of  Bases  includes  a  large  si 

mbcr  of  Gcogcns,  the  Zoogcn   Hydrogen,  and  f"**"- 

numerous  complex  molecules,  containing  Hy- 
igcn  and  Carbon,  wliich  ne  hare  called  Hypo- 
Hs,  fcn<I  the  compounds  of  some  of  these  (certain 
the  Thyles)  with  a  few  Gec^ns  and  Halogens, 
ke  Order  of  Aiitobnses  may  perhaps  be  divided 
sen  satislactorily  into  these  three  families : — 

1.  The  Elementary  Bases. 

2.  The  Hypobases. 

3.  The  Synthyles. 

srbaps  however  Hydrt^n  ought  to  be  included 
Dong  the  Hypobases,  with  certain  of  wliicU  it  is 
Ost  closely  related ;  iu  that  case  the  first  family 
3uld  consist  of  the  Metallic  Bases. 
f^i.  Now,  just  as  we  require,  for  the  salts  cba-*"""™- 
ri7xxi  by  the  dinerent  Halogens,  terms  which  t^*^ 
-1  this  fact  of  their  couatitution,  so  we  should 
"ords  which  similarly  refer  to  the  basic  part 
K'ir  stnicttire.     We  liave  reserved  the  conso- 
/  for  the  designation  of  the  salts  of  the  Auto- 
-,*    So  we  may  take  the  leticr  b  to  denote,  in 
:.-d  syllable,  the  salts  of  the  Autobases ;  and 
..  l;.itGr  a  may  indicate  that  there  is  but  one  mo- 
■  See  5  G",  p.  56. 
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H  lecule  of  base  in  each  sucli  compound. 

^■'  not  require  two  distinct  specific  nuncs  for 

^M  compound,  and  we  have  agreed  to  form  oae-n 

^1  term»  for  the  salts,  with  the  name  of  the  bast: 

^m  followed  by  that  of  the  style,  which  gives  iti 

^M  minal  consonant  to  the  word,  we  need  not  din 

^M  conBtnict  specific  names  with  the  distiuctiTe  h  n 

^B  filial  syllable.     But  the  general  terms  of  thii 

^P  will  be  very  useful,  aa  substitutes  for  the  h 

^H  words,  involving  the  syllable  "  style,"  Tlijli- 

H  Ethy-style,  etc.      Thus,  as  the   Halades  an 

^1  salts  having  any  halc^n  for  their  styles,  tb 

^B  ades  those  having  Oxygen,  etc.,  so  the  ' 

^M  basabcs  "  will  be  the  salts  having  any  autol 

H  their  base : — 


'Hydrabea"    .     .     . 
■MetaUabea".     .     . 

Tlydrogen. 
any  ItetoL 

•Thyhibea"      .     .     . 

'Synthylabes"     .     . 
'Ethylabes"    .     .     . 
'Kalabes".    .     .    . 

any  Thyle. 
any  Syntbyle 
Ethyl. 
Potaaaium. 

CHAPTER  V. 


PP  A  8BC0SD  GROUP  OF  BASES. 


Of  Avimonine. 

Ve  have   now  la  consider  the  eomplex 
other  types,  ami  to  seek  the  law  on  whicli 
ly  Bumeroiia  molecules  are  coDstrnctcd. 
The  so-eallcd  salts  of  "Ammonium"  having  J^^""*  \ 
all  those  coutiuuing complex  bases,  the  ear-  '^•\ 
'  for  ages  the  only  ones,  that  were  known,  ''°^' 
1  those  most  commonly  met  with,  and 
;t,  in   degree  of  complexity,  above   the 
of  the  hypobasca,  come  naturally  next 
lice.     And  this  order  is  the  more  logical, 
discoveries  have  shown  that  a  great  num- 
Other  complex  salts  are  constnicted  upon 
I  of  which  "Chloride  of  Ammonium," 
CI,  is  the  simplest  form.     Now  the  first 
lich  strikes  us  about  the  "Ammouium" 
the  remarkable  fact,  that  the  base,  which 
the  positive  side  of  their  system,  is  not 
the  separate  state.    And  the  isolability  of 
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haves  "ganz  vie  ein  organisches 
which  he  means  to  aaj  that  it  acts  as  a  bate. 
this  were  all  that  we  could  learn  about  it,  we 
should,  perhaps,  be  justiHed  iu  concluding  tbal  its 
true  constitution  is  CjH^.Bi'j  not  a  tridactflou] 
body,  as  it  is  ueually  represented,  but  an  analogueof 
C^HjjTe  and  CjHs.Sii,  which  are  truly  and  singly 
basic.  At  preseut  we  cannot  tell  whether  it  be- 
longs to  the  "Stibethyl"  or  to  the  TellurctliTl 
type,  or  whether  it  is  intermediate  between  the 
two.  But  though,  t>u  the  one  hand,  the  formula 
that  has  been  given  to  Bismetliyl  may  have  to  be 
divided  by  three,  and  though,  on  the  other,  we  an 
at  liberty  to  split  tJie  molecule  of  Sb.  iu  the  for- 
muiffi  of  Stibmetbyl  and  Stibethyl  into  Sb'g,  yet 
we  cannot  separate  the  formulfe  of  these  latter 
compounds,  when  they  take  basic  functions,  into 
three.  For,  whatever  may  be  the  habits  of  the 
basic  Bismetbyl  as  respects  the  number  of  atoms 
of  halogen  with  which  it  will  combine,  we  know 
that  the  basic  Stibmetbyl  takes  two  stylic  male- 
culea  to  form  its  salt*.  So  that  we  shall  gain  no- 
thing by  trying  the  formula  Thy.Sb':  this  would 
bring  us  only  to  (Thy,Sb')j:Oj — no  nearer  tlie 
constitution  of  a  true  salt  than  we  were  before. 
■t  330.  We  must  suppose  that,  while  Thy,Sb  re- 
presents the  constitution  of  our  epibastc  tnolecules, 
their  particles  shift  about  and  rearrange  them- 
selves  in  another  form,  when  the  compounds  be- 
come basic.  Instances  of  such  change  are  not 
wanting,  especially  in  bodies  coutiiining  Nitrogen, 
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g  no  faculty  of  combiuing  with  styles,  but  that 
I  OD  LDgcr  attachment  for  hydrostjlcs,  with 
I  it  combines,  forming  suits  having  a  very 
t  base.     Thus  it  combioM  with  water,  con- 
)g,  duriiig  its  union  therewith,  that  body  into 
t  powerful  Alkali.     Nevertheless,  in  accord- 
i  the  usually  weak  combiniDg  tendeueies 
r  typical  oxybasc,  it  is  very  easily  detached 
iiat  liquid,  even  by  very  moderate  heat, 
.  Now  here  we  cannot  escape  being  reminded,  f™ 
i  h&liits  of  this  sultetaiice,  of  the  behaviour  ^'H 
I  bodies  with  which  we  have  been  dealing 
lier  siile  of  the  Salt- Idea.    We  there  found 
E  epistyles — for  example,  tbose  with  Oxygen 
1  higlilj  cininenl  ftulbor,  of  nLom  I  sjieik  with  dtfi-r- 
— meaning  H,N, — is  nut  >  bnao,  in  ui;  ac- 
n  in  irtiiiJi  that  Konl  hu  bem  defiaod.     Ho  (rue  anairer 
e,  be  given  to  D  fitUiuHoiu  ijiustion.  But  tbe  solution 
passage  to  vJuoti  I  ivfiT,  is  founded  upon  a  iliitinrtlj 
iuptioii,  nBmel;,  thit  N.  is  "negativH"  in  the  mma 
ix  CL  bat  thit  charactm-,  that  u  lo  ujr,  ToltaicaU}'  j 
]  HjN,  thnv  atoms  n!  H.  are  Mrenti;  and  col- 
li the — u  I  muBl  interpret  the  language— sty  lie 
P  duU  tn  exraai  of  basidt;  of  Mie  H..  due  to  it*  third  atom, 
e  fUppOfdJ  poMtJTe  pooer  on   the  enliro  compound. 
Elcnugitaof  CbemialT;,  2ud«lit.,  TOl.  i.  p.£O70    ^o' 
JIW  b«n  pnjTed  lo  be  uegalitc  in  this  auhatance,  but 
i*  known  ia  which  it  has  eiioh  s  positioo ;  and  further, 
a  pTOTed  that  in  thi>  particular  group  of  atoms  none 
'  '  re  or  ne^ttre.    Faraday  thu*  coneludea  his  account 
to  lubjcct  H,N  to  Toltalj^isi — "The  Ammonia, 
>  not  eltt-tmljitd,  ...  1  know  of  do  eiperimcnt  with 
d  of  Kitrogen  whitdi  ■liowa  thetmdenej  of  this  eb- 
ar  thr  indiinice  of  the  eleHiic  cnrrcnt,  tfl  pnai  in  either 
n  Blectncit;,  j  7*B.) 
03 
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for   their  characteristic — tliemselves    deatitnic  d 
stylobaeic  aO'cction,  yet  endowed  with  a  peculiit 
chemical  energy,  by  virtue  of  wliich  they  comtiine 
with  water,  converting  that  substance,  during  theii 
union  with  it,  into  vigorous  acids ;  and — on  the  vol- 1 
taly  tic  decoraposition  of  the  water  thus  compUcatcd  I 
— as  the  epistyles  are  always  evolved  on  the  ncgatitt 
side  along  with  the  Oxygen,  so  the  IIjN  all 
comes  off  on  the  positive  side  together  with 
Hydrogen.     With  some  of  these  epistyle*  too, 
resemblance  to  our  Ammoniue  is  rendered  the  n 
striking  by  their  accordance  in  physical  pecuHu 
ties.    Let  us  instance  the  epistyle  comroonly  ea 
"Sulfurons  Acid,"  SOj  [Oxysidfere,  or  Snife 
and  let  us  compare  it  with  Ammouine.    Both  tl 
substances  are,  at  ordinary  temperatures,  ga 
but  IJquefiable  by  pressure  and  cold;   both  have 
peculiar  effect  of  pungency,  distinct  (rom  that 
odour,  upon  certain  neri'cs  of  the  olfactorv  oi 
both,  as  has  been  said,  ore  of  themselves  voltuct 
neutral  as  entire  substances ;  nor  are  either  of  th 
constituted,  as  respects  their  parts,-  by  the  roll 
attachment,  not  being  susceptible  of   decompoil 
tion  by  a  current  of  that  force,    Yet  each  has  bol 
confounded,  by  reason  of  its  peculiar  energies,  wi 
true  salts,  the  one  irith   alkalis,   the   other  wi 
acids.     Both  gases  are  greedily  absorbed  and  I 
tained  in  solution  by  cold  water,  with  which,  bI 
low  temperature,   each  forms  a  crystalline  ccN 
pomid ;  but  both  are  expelled  again  from  that  col 
biuatioQ  by  a  heat  far  below  the  boiling  poiut 
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The  water,  so  long  as  it  retains  the  oue, 

reddened  litmus-paper  blue ;  with  the  other 
IS  the  same  blue  paper ;  iu  the  one  case  it 
ime  a  strong  alkali,  in  tlie  other  a  powerful 

Panhcr,  if  the  two  gases  are  together  passe<l 
same  water,  they  remain  in  a  much  closer 

f  combiuatiou  therewith^  forming  a  erystal- 
itatice  which  is  a  true  salt,  aobd  at  ordinary 
tures,  aud  which  under  the  voltaic  current 

asunder,  all  the  Hydrogen  aud  all  tlie  Am-    ■ 
passing  to  the  cathode,  and  all  the  Sul- 

Add  [Sulfere]  going  with  the  Osygen  to 
Now  I  scarcely  see  how  any  miud,  not 

Ifned  with  some  antagonist  theory,  eaa  resist 
ce  from  tliese  facta,  that  the  two  bodies 

bed  to  the  water  in  similar  modes,  which 
are  not  the  same,  because  they  join  the 

bBtauces  to  opposite  sides  of  the  compound. 
1  feel  compelled  to  conclude,  in  short,  that  Anunnm 

the  epistyle  Ls  conjugated  to  the  Oxygen  of  "•''^•ei 
',  BO  the  Ammoninc  is  annexed  to  the  Hy- 

of  that  liquid,  by  an  analogo  us,  or,  as  it  is  in 
site  sense,  we  should  say,  antilogous  attach- 
And,  by  parity  of  reasoning,  I  think  we 
Delude,  that  iu  the  Suits  of  Ammouium  with 

lijrlcs,  the  Ammonine  must  be  supposed  to  be 

'  to  the  original  Hydrogen  of  the  hydrostyle, 
isition  exactly  parallel  on  the  other  side,  or 
IS  to  that  which  the  epistyles  occupy  with 

to  tlic  Osygen  of  the  oxybasesto  which  they 
For  "  Sulfurous  Acid  "  [Sulfere],  though 
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differing  in  pliysical  characters  from  the  giett 
nuruber  of  the  epistyles,  may  be  token,  chcmiol 
as  fairly  representing  their  general  bchariour.  I 
these  grounds  tlien,  just  as  I  hold  that  "Hydnd 
Sulfurous  Acid-"  [Sulfcric  Acid,  or  Hydrosulfil 
should  be  written  as  H:0;S,Oj,  1  consider  ti 
we  must  describe  Ammouia  as  IIj,N;H:0.  hi 
we  shall  include  It  under  our  comprehenave  noti 
of  conjugated  waters,  in  which  one  of  tbcclM* 
of  the  Endobale  H:0  is  complicated,  not  sob 
tuted,  by  another  molecule.  And  of  the  othet  i 
of  the  same  complex  base,  the  Chloride  [Chlon 
must  be  Ha,N;H;Cl,  and  the  Sulfate  [Su! 
Hj,N;H:0;S,O3.  Thus  thU  last  salt,  wbid 
perfectly  neutral  body,  like  water,  and  ia  wbic 
chemical  tensions  seem  to  be  satisfied  in  a  tt- 
blisbmcnt  of  the  polar  equilibrium,  is  represent 
a  perfectly  symmetrical  formula.  The  additi 
either  II^jN  or  S.O,  to  the  nuclear  H:0,  dii 
the  chemical  balance  of  the  system,  and  sets 
it  a  state  of  potential  energy,  which  can  be  a] 
by  no  other  simple  process  but  by  the  preaetii 
to  it  of  a  body  of  tbe  same  nature  as  the  otl 
these  supple m en taiy  moleeulea.* 

■  Wo  do  [lot  know  that  the  Toltnio  relslion  of  the  H.  I 
to  llie  0.  is  disturlMd  hy  the  nddition  to  it  of  eithorll 
8,0,;  on  Llie  contrary,  ve  kiioir  tlint  in  moli  nae  the 
point  remains  the  same,  snd  Lhnt  on  (Oltaljns  the  Orrf 
Hjdrogen  tiku  the  aunn  UirwIJous,  and  require,  to  eOa 
■erpriuice,  the  ume  equiinloit  of  Corve  after  ru  before  the  i 
tiou  of  either  luljuDct.  But  iru  know  Umt  the  fomc  wt 
Hydrogeu  or  Oxjgeu  r««pvctivcl}'  of  aimple  water  could  ■ 
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A.  Hence  I  conclude  that  whatever  relations  •/ 

IkkIics  as  SjOj  and  SjOj  and  the  like  bear  to  ■" 

coniltined  Oxygen  of  the  oxybages  to  nhich 

^^sy  attach  themselves,  and  to  the  complex  styles 

*  ■*ioli,  with  it,  they  constitute,  just  the  same  kind 

^*     *"r  1  i^Riu  does  Hj,N  bear  to  the  Hydrogen  of  the 

*y '■i"v'-t\ii's  to  which  it  adheres,  and  to  the  com- 

^^•^  "*-    \iA-c  which  with  that  molecule  it  constitutes. 

riiis  substance  shoidd,  like  those  its  autilogues,  have 

_    M<-iii  rif  term  derived  from  this  function,  so  as  to 

*tfess  this  parallelism  of  the  two  kinds  of  bodies. 

Ii  therefore,  I  Lave  called  the  corresponding  bo- 

i  on  the  stylic  side  generally.  Epistyles,*   I 

Kild  bestow  the  terra  Epibosc  upon  the  substance 

Wfi'S,  and  upon  any  other  bodies  which  play  the 

B  part  iu  composition. t    Hence  we  may  set  up 


in  awij  (rora  its  feltoir  of  llie  pair  is,  in  eitiira- 
d  bj  lh«  aoaexaiion  to  it  of  ihe  u^n  molecule.   Tliia 
m  Kmiuds  us  irreuitiblj  of  the  two  proceaMe  of  electric 
ic  indneticin :  and  mnj  confirm  lu  in  llie  b«]icr  tbst 
ftyentfiar  tanm  Khich  unite  H^N  and  S.O,  to  tbo  H.  nud  O. 
~ie  wme  in  kind  but  opposite  in  dinKlioii,  like  the 
^  of  electricitT,  of  Toltaiam,  hoi  of  magneliim. 

o  i  75,  p.  es. 

■  hiring  llie  form  Ukd  function  of  IT,N  are  of  ■ 
re  iKdttr  to  that  of  tlie  epiitjlcs,  i»  further  eTiDccd  b;  the  fact 
7  oembine  with  each  other,  in  man;  initanccs  dinxtlj, 
t  titbcr  rabMitution  or  elimination  of  any  part  of  dlbor 
Thua  HjN  unite*  with  CO,,  with  80p  and  with 
50,  and  with  sereral  epiatyUc  metal-halogpn  compounds,  and 
AniliM  (C„II,X)  unil«a  wiUi  the  epistyle  C,Hi,0,.  But  the 
tii»lini  naoltttig  &om  this  kind  of  anion  aie  not  aatta,  in  the  onlj 
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K^^  291.  Definition  16.  An  Epibasc  is  a  moleei*'^  fti 

irliicU,  wheuiucomliLQation  with  simple aatti,bAt^  i 
salts  having  a  complex  base.     An  epibasc. 
a  particular,  the  secoud,  case  of  an  epip(4&' 
i™S'Kpi.     ^^**  '^^'®'  '■^'™'  *^  *  particular  caw  of  tki 
tXt^'^    plesity  of  the  base  of  a  salt,— namely  that 
consLits  in  coataiuing  an  epibase.    Weinaji 
a  term  to  designate  such  salts  as  have  this 
complexity,  as  distinguished  from  any  othet 
with  which  we  may  meet.     Thus,  then,  anj 
complex  basistyle  as  contains  an  epibase, 
called  briefly  an  "Epibasistyle:"  and  any 
contains  both   an  epibase  and   epistyle,  : 
called  an  "  Epibas-epistylc."    We  shall  also 
a  term  to  express  the  functions,  firstly,  of  iheVj-" 
drostylcs  to  which  H^N   and  its  similars  attui' 
themselvc* ;  and,  secondly,  of  the  Hydrogen  of  sni] 
Lydroatjles.     We  may  call  such  molecules  a*  li* 
aense  wliicli  hu  tier  \xea  defliied  Tor  Uie  t«nu  :  tLnv  is  oo}/>vt\^ 
wluUcver  that  tbiij  are  Tollaljtes ;  thai  the  epipiilM  at 
they  are  made  up,  or  that,  (in  anj  iiutanoee  in  wliich  ■ 
union  of  the  liro  occurs  witlioul  it  aiitnifeBl  dtcompomUoti  uil 
rooonipogition,)  anv  otiier  two  parli,  into  whifh  Ihc  whal*  M» 
pound  can  be  Prided,  are  connected  together  bj  Ibe  M^lobuk' 
BttBchmpnt.  Thef  arc  aaalogoiu  lo  lolb,  but  of  aaothfr  i^f-  ^ 
would  call  such  compounds,  of  an  epibase  with  nn  cpiatftc,  "Vtf 
loids,"     I  nould  fonn  the  name  of  each  of  tliew  bodies  b;  {W' 
fixing  the  name  of  the  epilMse  to  that  of  the  opist.rle  itnltad  «<A 
it,  Bubalituting,  for  inint  of  a  betlm'  aymbol,  an  i  for  the  r  of  lbs 
flnal  sjUablo  of  the  Utter,  to  denote  that  the  bod}>  u  a  baUA 
and  not  a  talt,— a  aalt  of  an  epiiitfle  being  denoted  bv  a  I.    Tltm 
H„NiO,0,  would  bo  Nitrino-carbetei   H„Nia,Oi,   Niuia^ 
buIOm;  H„N;(S,0,)BNitnno-bisulfea«. 
■  See  5  76,  p.  66. 
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similar  part.  But  of  later  years  a  flood  of  bgl 
beeii  thrown  on  the  subject  by  iiutncnnis 
%'eries,  c-hielly  by  those  of  Uofmanu.  TV  i 
ary  compound  HjN  need  no  longer  be  look 
by  the  most  hopeful  expeiimenter,  or  reqmi 
the  most  earnest  theorist,  to  explain  the  my 
of  basigeny.  A  great  number  of  carbonov 
stances  which,  under  treatment  with  acids,  g( 
salts,  have  been  made  known  to  us  in  rooder 
These  have  been  included  tinder  the  eomiiio 
"organic  bases."  It  is  probable  that  twoi 
classes  of  comimunds  have  been,  and  are  sti 
confounded  together,  namely,  epibascs  an 
bases ;  there  being  no  true  bases  among  th< 
to  which  this  term  is  most  eowmonly  rea 
Perhaps  it  would  not  be  very  easy  to  go  I 
all  the^e,  and  by  aid  of  the  published  descrip 
them  to  separate  the  collection  into  the  two 
wliich  it  compiises.  So  much  confusion 
teudcd  the  use  of  the  terms  Base  and  Alkalo 
it  is  sometimes  very  difficult  to  ascertain,  vr 
the  aid  of  the  specified  salt- formulae,  whei 
author  is  descriliiog  by  one  of  these  words 
base  or  a  prostylobase.  Most  of  the  artificii 
pounds  called  "  bases  "  seem  to  be  cpibascs 
of  the  products  of  orgauic  life  that  are  rcfc 
this  head  are  probably  oxybases.  Among 
however,  there  are  some,  of  whose  constitutic 
is  no  doubt ;  instances  of  these  will  be  sufiSci 
my  purpose.  Bodies  of  this  class  ai'e  general 
volatile  solid  substances.     Of  the  other  1 
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IB  class.  Aniline,  C^^  H7N,  is  a  famous  example, 

e  of  the  earliest  known  to  us.  It  is  with 
fcter  kind  that  wc  have  to  do  Rt  present.   They 

r  the  most  part,  volatile  oily  bodies,  whose 
bility  in  water  is  proportionate,  in  some  mca- 

D  the  percentage  of  Carbon  which  they  cou- 

iThey  arc  distinctly  analogues  of  H;;N,  uni- 

irtly  witli  acids,  attaching  themselves  as 

S  to  the  Hydrogen  of  these  systems.  They 
ply  differ  from  each  other  in  epibasic  energy 

I  we  have  among  epistyles  a  wide  range  of 

c  attachment  between  the  properties  of  SOj 

rco^. 

m.  Aniline,  though  nearly  insoluble  in  water,  Ju^ong 
wrbs  and  dissolves  more  than  enough  oftretiwl. 
iquid  to  form  the  oxybaae   C|jH,,NjH:0. 
■  is  very  enaily  separated  by  heat  from  this  1 

I  so  that  its  attachment  for  this  probasistyle 
I  mnch  stronger  than  that  of  H;,N.  Even  yet 
h;  constitution  of  many  of  these  zoogenic  epi- 
ises  is  not  known.  All  of  them  that  are  pro- 
aced  from  organic  compounds,  all  of  them  that 
ere  known  up  to  a  very  recent  period,  contained 
itrogen.    Most  of  them  contained  hut  one  atom  of  | 

lat  clement.  We  long  remained  quite  in  the  dark 
I  to  the  molecular  structure  of  aoy  of  these  com- 
ninds.  Hofmann  had,  ten  years  ago,  informed  us 
■  a  fact  in  the  physiology  of  Aniline,  which, 
lOiigh  a  negative  one,  has  so  important  a  bearing 
I  tlie  constitution  of  the  class  of  compounds  to 
k  this  body  belongs,  that  I  must  here  mention 
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it.  "An  clecbrical  current,  obtwupdEroniibi 
of  a  rery  powerful  Bunsen  battery,  did  not 
the  least  decompo^tiou  [of  Aniline] ,  altlio 
plalinum-pointa  became  red-bot  wLen  iu 
under  tie  liquid."*  From  this  we  leani 
this  epibase,  in  one  Bignificaiit  point,  agreei 
HgN,  which,  under  Faraday'a  hands,  refiwed, 
being  a  salt,  to  submit  to  voltalysis.t  Still 
long  time  n^c  knew  nothing  poeitive  of  tlte 
stitutioQ  of  this  or  of  any  of  its  congenem 
now,  as  I  was  saying,  modern  researches  ha« 
only  vastly  increased  our  list  of  them,  hul  bw* 
given  us  an  insight  into  their  structure.  WortI 
had  showujj  that  by  the  action  of  Potassa  on  th» 
"  Cyanic  Ethers"  [Thyli-cyates] ,  compounds  omli 
produced  precisely  aualc^us  to  Ammouinc,  both 
in  properties  and  in  composition,  but  each  ««• 
taining  a  hydrocarbon  group  instead  of  oue  of  tiiB 
atoms  of  H,  of  the  original  epibase.  The  tendcit(| 
of  this  remarkable  discovery  was,  perhaps,  nths 
to  confirm,  in  the  minds  of  chemists,  the  pr^V- 
dice  in  favour  of  the  reality  of  the  unknown  bodj 
H»N,  which  might  be  supposed  to  have  combined, 
for  example,  with  Ethyl  {CjHj)  to  produce  the  epi- 
base "Ethylamine-'  ('^*h'  j''^)" 

298.  But  Hofmann,  reaching,  iu  the  course  of 
his  long  researches  into  the  constitution  of  the  ZtW- 


•  Phil,  Mug.  (Pfbniftty,  1844),  toL  uiv. 

t  See  Ibo  aote  to  §  287,  p.  296. 

I  Qa.  Joum.  Chcm.  Soc.,  vol.  iii.  p.  00. 
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Jases,  a  deeper  poiut  in  the  mechanism  of 
npounds,  showed  that  the  two  other  atoms 
Sn^n  in  our  prototype  epibase  could  be 
if  with  equal  facility,  by  thylic  hydrocarbon 
tes.*  So  that  there  was  no  more  necessity  or 
Ir  the  supposition  of  such  an  entity  ae  HjN, 
Iktb  was  for  believing  in  a  fictitious  HN. 
feer  showed  that  the  molecules  thus  inserted 
ifipibase  may  be  all  of  the  same  or  all  of 
It  oompoettion  :  thus  presenting  us  with  the 
epibaaes,  of  which  his  "  Jfethylethyloph©- 

i^   a   telotypieal 

Each  and  all  of  these  nuinerous  bodies 
mod  to  have  the  faculty,  like  IljN,  of  at- 
^  themselves  to  hydrostyles,  and  so  of  form- 
itnpleic  salts,  in  which  but  few  could  doubt 
hese  bodies  were  united  to  the  Hydrogen  of 
drostyle  iu  the  sense  that  they  were  placed  on 
nic  voltaic  side  of  the  compounds.  The  steps 
a  process  of  esperimeut  are  most  interesting, 
fford  one  of  the  most  bcantifiil  examples  of 
ific  induction,  that  are  to  be  found  in  the  re- 
of  chemistry. 

I.     Hofmann   first   found    that   by   treating  ^^p'"™' 
le  with  C,Ii(:Br.,  or  another  thyli-bromade,  ^^"'" 
lid  a  second  molecule  of  Hydrogen  iu  the 
compound  could  be  replaced  each  by  an 
ilent  of  CjH;  or  of  a  homologous   hydro- 

•  PbU.  Tnm».  C18S0),  port  i.  p. 
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ibymetbymtiiDe.  So  we  shall  have  a  set  of  PI 
fiues,  ThusHj.P,  UvdrophosfiDejOrspecuilTFl 
fiae;  for  jj^V.P,  Monomethypho9fiDe;Mc„P,I 
thfphosfine.  And  Stibines  :  tbus^  ^,Sb,Edq 
biae;  and  ^j,As,  Etbarsinc. 
^^^^^  339.  Moat  of  these  terras  may  be  laj  9 
reuiently  sliortened  by  representing  the  i 
of  e!icb  substance  by  a  consonant  instead  <i 
syllable,  thus  n  may  denote  nitrc^en ;  ph,  or,  i 
better,/,  pbosforus;  sb,  antimony.  Other  » 
fluous  syllables  may  also  be  dropped  Jrom  the  n 
tabasic  parts  of  some  of  them.  Thus  wc  shod 
have  ihe  terms  Hydronine,  Mouomethjnine,  I 
Monomenine,  Dimethynine  or  Dimenine,  MiB 
fenine,  Fenctliymenmc,  Mouomefine,  MelhjrGa 
Ethysbine,  etc.  The  adoption  of  such  wordi  i 
these  for  classical  terms,  need  not  banish  f 
current  service  as  occasional  synonyms  such  e 
vcutional  names  as  Ammonine,  Aniline.  Agli 
the  number  of  metabasic  molecules  of  II.  in  ai 
base  is  a  very  important  condition  of  its  ana 
There  arc  three  groups  of  carbonous  epibascs,  i 
rived  from  H^N,  and  distinguished  from  each  utfal 
by  the  quautity  of  the  H.  of  the  prototype,  whi 
has  been  replaced ;  this  quautity  amounting  to  oi 
two,  and  three  atoms  respectively,  in  the  thn 
groups.  The  members  of  these  gi'oups  are  s 
times  called  severally  "  amidogen  bases,"  "imidl 
gen  bases,"  and  "  nitrile  bases  :"  these  terms  8 
inadmissible  iu  our  system.     But  i 


t  A  SeCOXD  GROrr  O?   BUEB.  809 

antilogne  of  SO,!  the  former  conBists  of 

■118,  tlie  latter  of  two  halogens.    Of  one  of 

!9e  pHirs  of  tlciucnts  there  is  but  a  single 

;  of  the  other  there  are  three.     The  se- 

lent,  in  the  case  of  the  epistyle,  is,  in  all 

rmol  caace,  the  same  a»  the  prostjiic  halogen 

ih  the  epistyle  adheres  in  forming  eomplex 

iTbe  analogous  condition  holds  good  as  re- 

^e  second  element  in  our  typical  instance 

epibase  class.     It  is  to  basic  hydrogen  that 

nine  nsaally  attaches  itself:  hydrogen  is  the 

t  which  is  repeated  in  the  epibase.    Further, 

jery  instance  the  second  member  of  an  epi- 

loftiets  of  a  stylic  molecule,  simple  or  com- 

BO  we  shall  tind  that  the  secondary  mole- 

uii  epibase  of  this  form  are  generally  true 

iinple  or  compound. 

ly  analogy,  then,  ne  may  apply  to  the  ae-  NnmnMi* 

id  of  molecule  in  our  epibasca  the  same  fo™a.sf 

al  term  which  we  have  applied  to  the  corre- 

iiig  part  of  tiie  opposite  compounds.     Let  ns 

icuote  those  parts  of  an  epibase  which  arc 

in  Ammoninc  by  three  atoms  of  Hy- 

by  the  word  "  Characteristic."    Let  ua  ro- 

howevcr  that,  as  we  have  just  seen  in  one 

•c,*  in  epibases  with  three  molecules  of  Cha- 

stic,  all  three  may  l>e  different.    So  far  as  we 

Uiis  cannot  be  the  case  nith  epistyles;  in- 

inataticcs  arc  rare  in  which  all  the  atoms 

iatic  in  an  epistyle  arc  not  all  the  same. 

•  Sen  5  298.  p.  306, 
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It  vQt  be  observed  that  the  diflcreiK»  beiM 
tlie  nuterula,  oTit  of  which  the  two  kiadi  of « 
pai«  sre  built  up,  are  such  that  differenca  is 
Uw  of  tltfdr  coostruction  only  iudicate  tbe  i 
pdfccl  cooforraity  with  the  hanuoDT  of  U» 
mmtarr  bodies.  The  epistyles  bare  for  their 
ractcristics  the  members  of  the  class  of  elemei 
halogens  and  Cyanogen.  Seven  of  these  hilo 
(all  cTcqit  Fluorine  and  Phosphoms)  have  tb 
CTiliy  of  entering  into  the  composition  of  epii 
in  this  rajiacity.  Again,  a  great  variety  of  liodi 
alt  of  the  halogens  except  IHuorine  and  Oxygi 
nnmcrotts  metals,  two — perhaps  all — of  the 
•oogcn  elements',  and  a  vast  number  of  coi 
moloeulra  made  up  chiefly  of  the  zoogens,  » 
tike  position  of  antibases  in  these  epipolcs  c 
^'olta-ncgativc  side,  Tliis  diversity  correspot 
the  diversity  of  species  which  prevails  in  that 
of  the  elementary  circle  out  of  which  the  cpii 
take  their  rise.  The  halogen-class  contains 
membt'Ts,  while  the  zoogcn-classeontajus  hut  t 
On  the  other  baud,  the  complex  bases  owe  th« 
poles  chiefly  to  the  class  of  the  zoogcus.  By  fa 
greater  mimber  of  these  bodies  have  only  Hydi 
or  compounds  of  Hydrogen  and  Carbon  for 
Characteristics.  Again,  but  few  other  bodic 
sides  Nitrt^n  occujiy  in  epibases  the  place  i 
corresponds  to  the  anlJbase  of  the  epistyle, 
ample  material  for  variety  in  the  epistyles  is  aff< 
by  the  variety  of  elementary  species,  which 
r  into  their  constitution  in  either  capaci 
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t  or  as  characteristic.     So  that  the  com- 

itioQ  of  their  Btrncturc,  by  the  ititroductiou 

ifiereiit  molecules  into  the  characteristic  of  the 

B  epistyle,  is  unnecessary  for  the  production  of 

iquiaite  diversity.     But  in  our  correspondiug 

t,  the  materials  for  the  coDstructioQ  of  which 

I  few,  thid  variety  is  most  beautifully  attained 

i  admission  of  diScrent  characteristica  into 

me  compound. 

The  position  of  Nitrogen  in  Ammonine  J*"" 
a  its  homologues,  in  which  it  seems  to  act  as  ^''' 
iBcleua-point  of  attachment  for  the  coherence 
!  characteristics,  and  the  fiinction  which  it 
B  to  fill  as  the  copula  by  which  these  molecules 
ioked  to  the  fnndamental  Hydrogen,  is  very  re- 
Ikable.  It  occupies  in  its  own  system  a  position 
"similar  to  that  which  Sulfur  fills  in  the  epistyles 
8,0,  [Sulfere]  and  8,0,  [Sulfire],  and  which  N. 
itself  takes  in  the  epistyles  N,Og  [Nitrire]  and 
NOt  [Niirure].  This  nuclear  situation  entitles  it 
and  other  molecules  which  may  replace  it  to  a  dis- 
tinct denomination.  Now,  as  the  antibase  in  the 
epistyles  somewhat  resembles  a  base  in  its  relation 
to  the  halogen  atoms  which  are  combined  with  it, 
so  thia  Nitrogen  acts  towards  the  molecules  with 
mhicb  it  is  aasociatetl  in  the  cpibase,  and  which  in 
Ammonine  and  in  the  tbtlous  epibasea  of  Wurts 
Hu)  Hofmann  are  themselves  of  basic  property, 
nmewbat  as  the  style  of  a  salt  acts  towards  the 
btse,  being  iu  a  manner,  though  not  voltaically, 
I  would  therefore  call  such 


8M 


VBI    OOMflTITBTIOH   Of   ULTI.- 


Nitrogcn  or  other  similar  molecule  an  "  Antisljjl 
defining  the  term  thns : — 

304.  Definition  19.  An  Aotistyle  is  ft  B 
which  ill  combinatioii  with  a  molecule  or  n 
of  the  base  kind  foiins  an  epibase. 

305.  The  Antistyle  is  thus  a  particular  caseH 
Becoud — of  the  antipole.*    The  analogy  of  ll 
tistyle  to  the  style  of  a  suit  places  this  moleo 
among  the  "  Styloida."t 

•nti.        30G.  The  relation  wliich  the  antibaaes  beuH 

.tnre    the  bascs  is  perhaps  one  of  nearer  affinity  thand 

which  the  antistyles  of  the  cpibases  bear  totbetr 
styles.   The  similarity  between  the  formertwoici 
of  bodies  is  in  some  respects  so  close  that  e 
seem  ofteu  not  to  perceive  tbeir  difference } ; 
the  other  hand,  when  the  distinction  in  t 
tions  is  once  recognized,  it  appears   so  s 
marked  as  almost  to  amount  to  a  direct  e 
nism, I   On  this  account  I  took  the  name  Antiba»(i  I 
as  being  indicative  both  of  that  similarity  aud  o(| 
this  opposition.     But  the  co-ordinate  j 
combining  tendency,  and  contrast  as  respects  poo- 1 

•  Soe  §  91.  p,  74. 

t  See  note  nt  p.  sa ;  also  p.  73  imd  note  to  g  113,  p.  9L 
J  Tliue  Berzeliiu  diT)(l<>d  one  of  liis  primar;  s«ctioii»Attkt  I 
slaiB  of  DictaU  into  two  groups,  which  hn  caUnd  r«p«ctiT«|f  lt>  I 
TOlCa-positiTU  and  volU-ncgatire.    No  mt^tol^,  unless  pecbip 
senic,  in  some  oompomida,  bto  trulj  TolU-DegHtire.    The  ol 
which  this  term  was  giroa  consists  of  metals  wliiirh  have  antibadt  I 
properties.     His  volln-poaitirc  cUu  contains  lha«e  whose  b 
powers  aro  di-dded,  bul  of  inferior  d^reej  the  itrongl;  b 
metals  being  sot  apart  in  his  sjstem  under  a  minendogioil  A 
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1  salts,  between  the  antistrle  of  the  epibase 
I  style  of  a  single  simple  salt,  though  not 
0  obvious,  are  equally  real :  even  so  much  so 
h  autbtjle  has  been  supposed  to  be  etylic  to 
F-molecules,  the  characteristics  of  an  cpi- 
',  Thus,  as  several  antibaaes,  snch  as  Tin  and 
.,  also  serve  as  bases,  so  we  have,  aa  we 
e  presently,  the  halogen  Phosphorus,  though 
iyet  DO  others  of  its  class,  and  that  one  of  the  zoo- 
jtas  which  most  resembles  the  halogens,  namely  Ni- 
tap^a,  occupying  in  epibases  the  antistylic  place. 

307.  Further  wc  shall  observe   that  the  three 'ni«« 
Mdecules,  which  complete  the  sioglef  epibases  of™!"." 
bis  type,  by  combining  with  the  aotistyle,  are,  in 
early  all  the  instances  in  which  such  compounds 

ate  been  artificially  constructed,  true  autol)asc8, 
■d  so  maintain  the  antilogy  between  the  epibase 
^  the  epistyle,  in  which  latter  the  autostyles 
Hubioe  with  the  autibase.  For  this  reason,  which 
-  mst  more  closely  esaniinc,  I  would  apply  to 
rhree  Hydrogen  atoms  of  Ammonine,  and  to 
.  iiiolecules  occupying  a  similar  position,  the  term 
iletabases," — which  I  would  thus  define. 

308.  Dejitalion  20.   A  Metabase  is  one  of  the  ^ 
rimary  molecules,  which,  in  combination  with  an 
utbtyle,  form  an  epibase. 

301).  Thus  a  uietabase  is  the  antilogue  of  a  me- 

•  8re  nols  §  to  £87,  p.  £06. 

t  We  iha31  htntJla  hire  lo  noliw  wmtpoundi  of  anotluir,  but 

M  l>>cni,  Ibo  Xlouble  Epibase*,  in  wbiDh  lbi«  rule  does  not  hold 
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Ag.,  Pd.,  Pt.,  Ir.,  or  other  metal  subetitnted i 
equivalent  amount  of  Hydr<^cn;  but  I  1 
hitherto  no  ei-ideuce  has  been  offered  of  1 
duetion  of  any  such  compounds.    And  till  ^ 
been  accomplished,   no  one  has  any  right! 
present  one  of  these  complex  salts  as  bein^l 
form  N I  ?A  j  ^St.     For  until  we  meet  i 
compounds,  we  can  have  no  doubt  about  I 
tional  constitution  of  any  such  salt.     We  ] 
sure  from  the  modes  of  construction  and  of  ^ 
position  of  every  siich  salt,  that  has  been  1 
to  formed,  that  they  are  all  truly  repn 
the  formula   Bs,N;Mb:St.      To  adopt 
formula  is  positively  to  take  a  step  backi 
seience,  and  to  profess  a  doubt  where  wej 
certainty.    When,  for  instance,  we  shall  i 
fiuch  a  body  as  HoPd,N,  and  shall  find  thtS'i 

•migning  to  them  the  nompoeition  Ti  Cy  ♦  (Ti,N)p  (Qii.  Ji 
Ohem.  Soc.,  voL  ii.  p.  352)  ougbt  to  be  ivprE«eat«l  h  a  (nu  at 

N:Cy.      In  pusing,  I  may  bo  ntloirtd  Ii 

remirii  thst  the  gene™!  physiologj  of  this  compound 
teeaa  to  reianible  thiit  of  a  tubalaQoe  containiiig  Ctmid^.  II 
it  Dot  a  eompouud  of  (Ti  N).+ (TiOj,  or  of  Ti,S,Tl%IV 
Are  anj  cyanides,  oicept  pcrliaps  tboao  of  ths  altongl;  tiA 
metals,  alable  at  the  high  tomperatum  of  tlio  bUut  ftimMlrt 
la  not  tbe  fonnation  of  this  rompound  owing 
tion  of  Ti  Cj  in  present*  of  Fe,  which  p«rri(«  off*  portion  of  Ibl 
C.  P  What  becomes  of  TIC;  if  Bubjcwiod  bj  itnelf  to 
hast  ?  We  learn  from  WSbler  that  Ti^N^  and  not  TiO^,  ia  pn- 
g  Ti,0,  in  •  stream  of  HiOy  w  of  Cy. 
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Section  III. 
0/  Anihtyks. 
HitrcM'en,  as  we  Ijave  seen,  and  shall  have  Siteoe™  ih* 
KCasioD  to  remark  when  considering  the  ""> 
9,  is  the  telotypical  antistrle,  filling  the 
of  this  place  va  the  tvpieal  epibase  H^.N, 
k  almost  infinitely  great  number  of  other 
\  cpiba&ic  cliaracter.     For  a  long  time,  iu- 
til  lately,  no  other  element  was  known  to 
ilitrogen  in  this  behaviour, 

Since  the  great  advance  made  by  Uormatiu*  oliwi  muii- 
oalysis  of  Ammoiiinc  towards  the  syuthe- known, *•, 
!  class  of  epihases,  our  notions  of  the  com- 
s  of  this  form  have  been  much  iu- 
ed  by  other  discoveries.   \Vc  bad  thus  leained 
the  metapoies  of  the  epibases  were  variable, 
aow  know  that  their  antipole  also  admits  of 
ty,  to  a  small  extent,  of  which  we  have  not  yet 
tained  the  limits. 
o.  It  had  long  been  known  that  the  gaseous  Pii«p)i<>( 
ouiid  of  Phosphorus  with    Hydrogen  differs    - 
remarkable  manner  from  the  eompouuds  of 
ather  halogens  with  that  element.      It  does 
pitate  certaiu  basic  metals,  Cu.,  Pd.,  Pb.,  ]Ig., 
perhaps   Ag.,  from   their  solutions   as   true 
jbides,  thus  seeming  to  act  the  part  of  an 
Kevertheless  its  composition,  being  H„P, 
I  U:Pi  forbids  us  to  consider  it  as  a  true 
■  See  5  21)8,  p.  306. 
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347.  We  are  acquainted  with  two  orthnew 
of  salts  of  this  metal,  of  which  the  c 
most  easily  exprcseed  by  assuming  that  thcjw 
K>ne'Bth»-  a  comples  base.  There  is,  however,  caaaderi{ 
^■■^(f  obscurity  about  these  compounds.  Theyueinl 
ently  important  to  demand  a  special  considaiS 
It  had  long  been  kuown  that  the  prectfiM 
formed  by  adding  H^N  to  the  sohiblc  salts  of  B 
[Herminum] ,  contained  Hydrogen  and  Kitn| 
they  had  been  supposed  to  contain  HjN.  K 
examined  these  compounds,  and  as.'^ignrd  to  n 
a  constitution  which,  according  to  the  bjsWI 
notation  I  have  used,  would  be  represented 

■        ■-■ — -.   This  notion  was  closely  conueoted 

H-giSt)„ 

the  theory,  maintained  by  this  chemiet,  thatl 

Hs'iOjN.O, 

and  its  mostitutioii  g«im«  lo  be  C^Hj',  [0;S.n^    lU 

(HlO), 
pDiind,  considHTDd  in  connectioa  trilb  Uk  nlU  wludt  ti 
□on  to  examine  in  ttip  tf  it,  it  oertatnl;  of  tlw  1ii|;bert  U 
and  is  (ui^oBtivc  of  b  iride  range  of  ncn  oombiiatioBl 
§  873,  p.  282. 

*  In  DOofonnilf  wilb  the  plan  I  httre  adopted  in  tlw  i 
of  denoliiig  bj  iin  mcoent  apprndwi  to  tLo  a^iuboU  of  tlu  i 
the  ftict  tbut  they  are  present  in  »  lower  proportJooal  «[ 
than  in  eerlaiii  oilier  compoundu,  or  than  thej  are  luiul 
posed  lo  affect, — I  here  reprewnt  bj  H^  lliat  mol«ul(  ■ 
now  DommoBly  marked  by  Hg.,  consiiting  of  lUOpurUhf 
of  the  iiu>tal,  while  I  pul  ilg.  ia  the  iilaeeof  the  Hg,  ofd 
nary  modirrn  noUtioii,  aud  would  be  uudankwd  W  n 
this  plain  eynibol,  that  the  motel  it  pmont  with  tlw  eqi 
weight  eOO. 
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SB:  St.      Here 


have 


f  acting  ttie  part  of  an  antistjie. 
1.6.  The  iicst  steps,  for  which  tlic  point  had  been  a 
catod  by  these  facts,  and  by  the  collateral  disco- 

-  f"  Fratikland,  which  we  have  already  noticed,* 
'lie  formation,  by   Liiwig,  Schweitzer,  and 

li,  of  the  compounds  called  Stibmethyl  and 

■  hyl,+  which  are  true  epibascs,  having,  respec- 
ihecouBtitution  (CjHa)s,Sb  and  (C^Ht)s,Sb, 

.  Liaving  the  metal  antimony  for  its  antistyle. 
t  these  remarkable  componnda  arc  not  bases 
Kakodyl  and  the  metallothyls  which  we  have 
M^  discassed.I  but  epibascs  analogous  to  HjN, 
ily  proved  by  the  formation  of  certain  com- 

■  lits,  in  which  they  are  combined  with  proba- 
-;  these  salts  having  the  form  B„Sb;B:St, 

-  n]\  have  to  consider  these  in  a  future  page. 

But  these  new  epibascs  are  stated  to  have 

,  iiiHlar  property  of  also  behaving  as  actual 

TV  powerful  b.-iscs,  that  is  to  say,  of  form- 

;!:s  by  combining  directly  irith  the  halogens, 

nr  reputed  basicity,  however,  is  attended  with 

anomalous  peculiarity,  which  distinguishes  these 

lies  from  the  other  metallothylea,   as  well  as 

a  all   other   bases, — namely  this,   that  in  all 

Iraalts  they  take  two  molecules  of  style  instead 

me.     I  think,  however,  that  these  compouuds, 

■■nta  acting  as  bases,  must  have  a  molecular 


■  8w  ;  2C9,  i>.  £78. 
'   t  Qo'  Jouni.  Chnn.  Soc.,  toL  t.  p,  66. 
I  Ss.  S  269,  p-  275. 
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conatitution  different  from  that  which  they 
as  epibases. 

318.  The  same  chemists  who  discovered  these 
higlily  interesting  links  in  t)ie  chaiu  of  the  affi- 
nity of  compounds  have  also  described  bodies  to 
which  they  nsaign  the  constitution  {CmH,Jj,Sb»nd 
(C^HJjjBi;  the  former  containing  Amyl  (CioH^} 
combined  with  Antimony,  the  latter  Ethyl  com- 
bined with  Bismuth.  But  we  are  not  yet  fiilly  in- 
formed whether  these  Bubstances  are  endowed  with 
the  epibaaic  attachment.  Analogy  wonld  lead  us 
to  expect  that  they — at  least  the  former  of  thera 
— would  exercise  that  function.  Hitherto,  how- 
ever, we  have  only  been  told  that  they  resemble 
the  Antimony  compounds  just  previouslv  men- 
tioned, in  that  they  play  the  part  of  bases  towi 
the  halogens. 

319,  Very  recently,  again,  Landolt*  has 
a  most  interesting  member  to  our  series  of  com^ 
pounds  of  this  kind  by  the  discovery  of  his  "  Areea- 
cthyl"  (C^H5)j,As,  which,  by  behaviour 
similar  to  that  of  "  Stibethyl,"  shows  itself  to 
a  tnie  epihase,  in  which  we  have  the  metal  Araeni 
as  antistyle.  This  body  is  stated  to  be,  like  St3 
ethyl,  what  might  be  called,  if  such  a  thing  resft 
existed,  a  histylic  base,  that  is,  it  is  said  to  comV 
with  two  molecules  of  style  to  form  salts  of  i 
form  jE3As:Stg,  I  believe  that  the  peculiar  hal 
which  is  thus  interpreted,  is  to  be  explained  in  1 

L  flame  way,  in  the  case  of  this  compound,  as  iu  ti 

■  Jouru.  lur  pratt,  Clipm.,  b,  U.  a.  886. 


Y  meu- 

tOWU^M 

)  addel 
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of  Stibethyl.  And  tliia  body,  in  connectioi 
cognate  compound,  JE^As,  which  we  haTa 
noticed,*  ecems  to  me  to  supply  moat  valui 
dence  in  favour  of  the  theory,  which  I  wo 
est,  of  the  constitution  of  these  salts. 

320.  I  think  it  probable  that  some  of  thi 
■  bodies  described  by  Liiwig  as  bases  contaJl 

ind  Ethyl  in  various  proportiona,+  either 

,  or  contain,  epihascs  in  wtiich  Tin  oco 

ntistylic  place  witli  nictabasic  Ethyl.     I 

'  Methstanoethyl  "  (CjHJj.Snj,  is  perhl 

|ba8e,but[m  epibasc  containiag,  as  its  antia 

I  with  a  doubled  molecule.     If  so,  the  aal 

t  will  generate  with  hydrotrtyles,  will   \ 

Ibrm  ^„SU};H:St.     The  additional  at* 

may  have  been  overlooked  in  the  anal^ 

VealtB.    The  strong  resemblance  which  it  p 

■£gN  in  its  properties  is  very  suggestive  O 

tion,  aa  also  ia  the  near  affinity  which  Tit 

jitimony  in  the  natural  scale  of  eleina 

^in,  the  real  epibase  may  be  -EjSn,  witl 

Bu.  for  antistyle.     Thia  will  be  underst 

!  parallelism  of  the  salts  of  this  mC 

those  of  the  comi>ound  next  to  be  menti 

shall  have  occasion  to  speak  of  "  Methsta^ 

again  in  a  future  page.  I 

321.  Liiwig  has  lately  deseril^ed  anotl 
pound,  which,  according  to  his  view,  wd 
base,  namely,  "Plumbetliyl,"!  having  sal' 

t  See  §  278,  p.  a 


•  Sm  g  2fi9,  p.  277. 
I  Joura.  (Ur  prukt.  01 


..,  b.  It.  a.  301, 


820 


TBS    CONBTITPTION    OF    SALTS. 


Phjiiologj 


formula  ^jPbj '.St.    1  mentioned  thislwdybcfiir^' 
among  tlic  basic  metallothyles,   but  deferred  di 
cussing  it,  because  I  conceive  tliat  it  docs  not  b 
long  to  their  group,  but  to  that  of  the  epibuc 
Its  salts  are  of  a  form  remarkably  difTcreiit  Era 
tliosc  Bup]>ose(l  to  contaiu  Stibetbyl  or  Areenetb 
OB  their  base.     Tlie  latter  contaiu  two  molecule* 
style  to  one  of  metal ;  the  former  contain  two 
metal  to  one  of  style.    Plumbetbyl  probably  o 
spends  in  constitution  to  "  Methstaimethyl."  No 
let  us  observe  that  the  molecule  ^,Pb,  has  noil 
been  isolated.     The  salts  of  this  base  are  formed  I 
thus : — Iodide  of  Ethyl  ia  treated  with  an  alloy  of  I 
Lead  and  Sodium ;   from  the  mutual  reaction  of  I 
these  is  obtained  a  mixture  of  various  liquid  c<«n-  I 
pounds  of  Lead  with  Ethyl,  none  of  which  hare  I 
Iwen  isolated.  This  is  treated  with  Nitrate  of  Silver ;  I 
metallic  Silver  is  thus  precipitated,  and  "  Nitrate  ' 
of  PluTObethyl"  remains  in  solution,  from  whidi 
the  Iiydrated  oxybase — a  strong  alkali — is  obtunei 
by  treatment  with  potassa.     This  alkali,  be  it  d 
served,  resembles  Ammonia  in  its  behaviour,  beiii{ 
volatile,  and  forming  white  fumes  when  its  vapc 
is  presented  to  Hydrochloric  Acid. 

322.  Now  from  the  precipitation  of  metall 
Silver  out  of  the  Nitrate,  by  the  mixed  Lead-cth] 
compounds,  it  is  inferred  by  Liiwig,  that  the  h 
which  takes  the  place  of  the  Silver  in  the  resultii 
salt,  previously  existed  in  the  free  condition  in  t 
liquid.  But  this  by  no  means  follows  as  a  certiunt; 
•  See  I  273,  p.  283,  nnd  §  280,  p.  291. 
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■e  other  altemativea  of  explanation  for  the 
in.  There  might  be  in  the  etliylous  liquor 
' a  basic  substance  and  an  epibasic,  both  free:  the 
former  might  tiisplace  the  Silver,  and  the  latter 
might  adhere  to  the  basic  side  of  the  new  salt  thus 
'formed,  and  thus  our  Plumbethyl  salt  might  be  con- 
structed. But  again,  confining  our  view  to  a  single 
compound,  which  may  exist  in  the  liquor,  and  which 
analogy  might  lead  us  to  expect,  we  may  yet  ex- 
plain the  formation  of  the  new  salt  without  ad- 
mitting the  existence  of  free  baaic  jEgPhj,  Let  us 
suppose  that  the  compound  jEgPb,  analogous  to 
HgN  and  -33jSb,  exists  among  the  mixed  "  Plumb- 
ethyles."  Now,  from  the  ready  dccoraposability 
<rf  the  mixed  liqnid,  which  may  be  ignited  by  strong 
Nitric  Acid,  it  is  obvious  that  some  unstable  body 
ijw  bodies  must  be  present  in  it.  jE^Pb  may  be 
Biicb  a  compound;  it  may  be  decomposable  by  Ni- 
trate of  Silver.  The  change,  then,  that  is  repre- 
'^Bentcd  in  the  following  equation  is  by  no  means  an 
Uttnlikely  one  to  ensue,  and  may  be  that,  to  which 
rtbe  Plumbethyl  salt  owes  its  origin  ; — 
lta;„Pb)+4(Ag:O;K,0i)i=^„Pb;Pli!OiN,0,  +  3(-S;!0(N.0,) 
Here  the  Nitrate  of  Silver  [Argenti-Nitrute]  is 
IBoppoaed  to  be  decomposed  by  the  destruction  of 
>iHie  molecule  of  ^jPb,  which  supplies  four  basic 
'  snolecules  to  the  styles  of  four  molecules  of  Nitrate. 
If  such  be  the  mode  of  formation  and  constitution 
of  these  Plumbethyl  3alts,they  contain  two  atoms  of 
Pb,  one  of  which  is  probasic  and  the  other  anti- 
Btylic. 
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323.  Again,  it  is  not  impossible  that  in  ttea 
of  Plumbethyl,  as  I  have  augg^estet]  for  IkfctiuH 
et>iyl,  the  molecnie  .•EgPbj  may  he  itself  iT^i 
with  a  doubled  metallic  molecule  for  antiitylfc 

324'.  If  either  of  the  solutions,  which  I  hM\ 
posed  for  the  doubt  as  to  the  physiol*^  of  Pli 
ethyl,  be  the  true  one,  we  have  the  geogc"  I 
added  to  our  list  of  molecules  of  aiitistylic  op* 

325.  We  find,  then,  acting  as  antiBtyles 
basic  systems  the  following  elements  :—NiW 
Phosphorus,  Antimony,  Arsenic,  and  perbipi 
muth.  Tin,  and  Lead. 

Section  IV. 

0/  the  Abnormal  Salts  qf  certain  Eptbt 

I  326.  The  compounds  of  the  form  Thy„Mi 
-  which  Thy.  represents  a  thylc,  and  Mab,  one  t 
antibasic  metals  Sb,  or  Bi.,*  are  lielieved  to 
when  acting  as  bases,  the  singular  property  of 
bining  with  two  atoms  of  halogen  to  fcatB 
The  normal  salts  of  these  Stibio-thylous  syatcn 
of  the  form  Thy,,Sb;Tby:St,  which  are  trufi 
— epibasistyles,  with  the  molecules  representJ 
Thys.Sb,  as  epibases.  The  other  saline  snbsti 
which  the  latter  molecule  generates  are  stai 
be  of  Ijie  form  Thy^.SbiSt..  This  formula 
unlike  anything  which  can  harmonize  with  otj 
tions  of  a  single  binary  salt,  that  it  is  quite  d 
sary,  if  the  compounds  which  it  re] 
*  Or,  also,  Aj. 
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idered  as  salts  at  all, — and  such  tliey  cer- 

m  to  be, — to  suggest  for  it  another  shape, 

Lj  accommodate  it  to  oiir  rules  of  saline 

As  it  stands,  this  figure  is  comparable 

liug'  of  the  salt  kind,  except  the  peculiar 

the  corajwrnidsof  Tin  and  of  Merc unr  that 

to  the  second  or  higher  oxides  of  these 

The  anomaly  about  these  new  Ixxlies  is, 

they  combine  with  two  molecules  of  simple 

,  for  there   is   no  reason   why   {Thy)jSb, 

not  act  as  an  antibase,  or  as  a  pscndobasc, 

ling  with  a  plurality  of  equivalents  of  0.  or 

However,  we  might  think  this  rather  strange 

or  in  an  epibase,  though  it  is  not  an  un- 

»bit  among  bases.     But  the  diflSculty  con- 

believing  that  the  oxides  of  the  comj>oiuuls 

lb,  containing  two  atoms  of  O,,  should  us- 

ro  molecules,  or  any  molecules  at  all,  of  the 

A  SO,  and  NOj,  and  so  form  true  Sulfates 

»]  and  Nitrates  [Nitrutes].     For  the  epi- 

do  not  generally  form  definite  crystalline 

unds  with  oxides  that  are   not  true  binar\' 


17.  The  compoimds  of  Tin  and  of  Mercury,  to 
I  I  have  here  alluded,  may  be  reconciled  to 
y  theory  by  the  euppositiun  that,  iu  them, 
Inetals  are  present  iu  a  peculiar  molecular 
■Staving  a  combining  value  different  from  that 
I  belongs  to  them  in  their  other  salts*  Un- 
a  view  we  bring  these  compounds  within  the 
"  Sec  I  aS2,  p.  309. 
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general  formula  of  single  salts,  B:St.  Ih 
theory  may  be  brought  to  bear  upon  thoel 
compounda  of  AutimoDy  aiid  of  BiBmutb 
the  method  of  its  application  require*  to  In 
what  modified  in  its  adaptation  to  the  ran 
plcx  molecules  with  which  we  ha%-e  hett  I 
It  is  obvious  that  wc  cannot  retluce  the  i 
(Tliy)jMab:Stj  to  that  of  a  aingie  salt  by 
arithmetical  division  of  the  liasic  molecntei 
of  course  is  the  only  modification  of  the  n 
the  constituent  particles  that  we  are  at  lil 
imagine.  For  we  cannot  of  course  alter  ll 
of  the  several  complex  thylic  molecules;  ai 
uneven  coefficient,  3,  forbids  us  to  divide  lh6 
formula  by  2.  But  these  compounds  maj" 
double  salts,  each  stylic  atom  belonging  ba' 
rent  basic  molecule.  H 

^^  328.  Now  the  habits  of  both  Antimony  la) 
mutii  afford  strong  grounds  for  believing  thrii! 
metals  exist  with  two  distinct  combining  II 
The  lowest  definite  oiidcs  of  these  metalf 
been  the  subject  of  various  theories  i 
constitution.  Some  chemists  have  coosidet 
to  be  of  the  formula  M,0, ;  others  have  t 
tobeMj.O,!  and  the  figures  M:0,  M,0,4 
MOj:©,  have  each  had  their  advocates,  -v 
apply  them  to  these  as  well  as  to  cerl 
metallic  oxides.  Laurent  at  last  suggi 
two  of  these  formula;  were  necessary  to  c 
the  phenomena  presented  by  these  puailii^ 
pounds.    He  considered  that  both  the  form^ 


J 
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^■f  PeHgot,  MjO,:0,  orthU  modified  into 
^^K  aad  another,  A1';0,  in  which  the  metals 
^^■ifferent  equivalent  weiglit,  are  necessary  to 
^^K  for  all  the  changes  which  these  oxitlcs  pre- 
^-wid  to  keep  them  under  the  l>ouds  of  simple 
gk  salts.  I  am  not  aware  that  it  has  ever  yet 
O)  proved  that  such  a  molecule  as  MjOj.orMO,, 
^V|>iea  the  roltapositive  side  in  any  saline  avs- 
O.  I  do  not  conceive,  therefore,  that  we  can 
">  much  in  any  case  by  the  adoption  of  a  for- 
1  which  involve*  any  such  member;  and  it 
I  rcrUinly  not  help  us  in  the  least  to  the  nn- 
luling  of  ttie  compounds  here  in  question. 
tns  to  me,  however,  that  Laurent  was  quite 
in  saying  that  two  formulae  are  necessary  to 
-t-rjiret  all  the  reactions  of  these  oxides  and  their 
alogncs.  and  iu  believing  that  their  metals  have 
D  distinct  molecular  values.*  The  general  ana- 
gr  of  Antimony  to  ^Vrsenic  would  incline  us  to 
pert  that  the  o\ides  of  the  former  correspond  to 
)H  of  the  latter.  The  ratio  of  the  quantities  of 
present  iu  the  two  principal  oxygeU'Compounds 
Aotimouy,  namely  5:3,  confirms  this  belief.  So 
tt  we  are  justified  in  representing  these  two 
idci  as  Sb,0(  [Stibure]  and  Sb.Og  [Stibire]; 
d  wc  find  this  constitution  confirmed  by  the  be- 
riour  of  thc«e  bodies  towards  the  alkaline  oxy- 
m  They  both  combine  with  tliese  latter  IxMlies 
er  the  manner  of  epistyles;  and  AI.Oj,  M,Oj, 
a  rcgaUr  epistylic  formula;      These  formulie  in- 

•  S«  S  223,  p.  200. 
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dicate  1S9  as  the  combining  value  of  AntiiDMf     ii 
and  we   represent  tbis  proportiooa!  qnxntit^T 
weight  of  tbia  metal  by  the  symbol  Sb.    Bntl 
same  substance,  which  we  are  thus  warranted 
considering  as  SbO,,  acta  towards  other  re-agenttl     |] 
a  true  salt :  it  forms  compounds  with  the  ttro^l 
epistyles,  and  interchanges  its  halogen  witli  lb 
acids  hy  double  decomposition.      So  that 
invited  to  conclude  that  it  is,  under  these  circnm 
stances,  a  salt.     Rejecting,  for  the  reasons  ahm* 
stated,  the  forraulie  Sb20;:0,  and  SbOo:0,  as  u-    i 
pressions  of  this  fact,  we  can  find  no  l>etter  aau    i 
of  representing  it  than  that  oflfered  by  the  symlW 
Sb'rO,  in  which  Sb'  represents  a  metallic  molecdi 
(which  I  would  call  Stibinum)  with  one-thiid  d 
the  value,  which  belongs  to  Sb  (Stibium)  io  SM^ 
that  is  to  say,  43.    Thus  the  same  quantity  of  nut- 
ter which  is  represented  by  SbO^,  becomrs,  uhAt 
the  other  phase  of  combining  tendency,  StSI^O). 
The  dimorphous  cryataUine  properties  of  this  oiidft 
and  the  remarkable  change  of  colour  which  it  M* 
dergoes  from  white  to  yellow  on  being  heated,  an 
noteworthy  in  connection  with  its  possible  raotabl- 
lity  of  constitution.    The  same  considerations  ipply 
to  the  lowest  definite  oxide  of  Bismuth,  with  this 
difference,  that  the  reasons  for  considering  thai 
BijOj  is,  under  any  circumstances,  the  true  for 
mula  of  this  oxide,  arc  much  less  cogent  than  thosi 
which  apply  to  the  oxide  of  Antimony  just  con- 
sidered.    I  am  not  aware  that  the  compound  aai 
mouly  represented  as  BiO^  is  ever  found! 
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1  episty^le.  It  haa,  od  the  contrary,  notwith- 
tiing  tlic  general  analogy  of  Bismuth  to  Anti- 
,  all  tltc  characters  of  a  true  salt,  and,  as 
ii,  should,  I  consider,  be  represented  as  Bi:0 
■lBi':0;  the  quantity  of  matter  thus  denoted 
■  cquiralent  to  i{Bi,Og).  Under  this  view 
I  combining  value  of  Bi'  (which,  if  not  allowed 
1  it  Bismuth,  I  would  term  Bisminuro]  will 
^1,  that  usually  assigned  to  Bi  [Bisoiium]  being 


.  Now  we  can  have  no  difficulty  in  admit- 
[  that  in  the  cpiba.^ic  molecules  of  the  form 
VgSb  the  molecule  of  Antimony  is  present  with 
■  combimng  value  129,  vhieh  expresses  the  ratio 
Bis  quantity  in  tliesc  compotiuds  to  that  of  the 
Wular  groups  represented  by  Thyj,.  Analogy 
LDts  us  in  allowing  that  the  metal  is  here  pre- 
i  a  single  molecule  corresponding  to  the  N 
PHjN.  And  if  the  corresponding  compounds  of 
Bismuth  with  the  Tliyles  should  prove  to  be  epi- 
baaic,  we  shall  accept  this  as  another  indication  of 
the  affinity  of  tliis  metal  to  Antimony,  and  must, 
with  their  discoverers,  consider  these  bodies  as 
ThyjBi.  Witli  respect,  however,  to  the  only  one 
of  these  compounds  which  has  yet  been  described, 
namely,  "  Bismethyl,"  which  is  represented  as 
(C^IIi),,Bi,  the  information*  which  we  hove  at 
)  not  sufficient  to  decide  our  view  of  its 
ititutiou.  Dr.  Breed  informs  us  that  it  be- 
3.  71.     Breed,  Ann.  Chem. 
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N.,  tliree,  and  only  three,  molecules  of 
tic  or  metabase.  Therefore  each  of  its  ni«ai| 
mokf  ules  contain  C.  But  how  the  CJ^H^(\^ 
CgjHjiOg  are  to  be  distributed  among  Utet 
places  1VC  cannot  tell.  Of  one  point  «e  ail 
pretty  confident,  namely,  that  C,Hj  doea  mHI 
stitute  one  of  the  raetabascs  of  Codeine :  (or, 
did,  in  all  probability  one  atom  of  H.  would  1 
breii  metahasic  in  Morphine,  and  Mr,  How, 
bis  treatment  with  CjIIj:!,  wonld  have  proJ 
the  former  from  the  latter,  which  has  Uie 
com]X)sition  with  the  difference  of  C^  Hj  lesa. 
361.  One  hint  we  have  with  respect  to  the) 
believe  we  do  not  yet  know  any  epibtise,  not  con 
ing  the  molecule  NO^  [Nitrome],  which  has 
than  two  atoms  of  O.  in  one  of  its  metabosic  pi 
We  have  some  instances  in  which  Oj  aeenu 
tainly  to  enter  into  the  construction  of  a.  meta 
We  may  infer  therefore  thai  it  is  not  uoB 
that  Oj  is  present  in  the  inetobascs  of  these  0 
pounds,  and  that  thus  the  O^  in  them,  and  iu  M 
other  epibases,  ia  equally  divided  between  the  d 
metahasic  molecules.  We  may  therefore  pot 
rctine  the  furmulec  of  these  epibases  onesteplttf 

thus,  C„H„ j  o'j.N,  and  C,.H3,/8j~In. 

can  proceed  no  further,  without  entering  on 
profitable  speculation.  The  anatomy  of  the  i 
dual  hydrocarbonous  molecules  may  yet  be  eflc 
by  experiment.     The  action  of  heat  on  the  i 
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kfls  of  the  epibaBes  with  H:I,  and  H:Br,  may 

wbly  separate  one  or  more  of  the  metabasic 

icules  with  the  eubstitutioii  of  Hydrogen  in  its 

This  method  of  dissection,  to  whicli  I  juat 

f  alladed,  is  snggested  by  the  effect  of  dry  distil- 


Q  on  Hofmanu's  salts  c 


g;.j,N.. 


■i-H.T 
11  J 


Br,  and 


:Br,   which   under  this    treatment 


and 


t,N  + 


j:Br.*    I  am  not  aware  whether  the  pro- 
practical   importance  of  this  reaction  has 
K  yet  fully  recognif.ed  by  chemists. 
i62.  By  a  method  similar  to  this  treatment  of  t^^:"""" 
I  epibases   with  the  etby-styles,    Cahoure  and  ^^y  '^ 
E  have  reccntlyt  given  us  a  hint  that  may  be 
|hl  in  the  coniparative  anatomy  of  these  com- 
tads.     In  the  course  of  certain  espcriments  on 
I  action  of  "  Chloride  of  Cyanogen  "  [Chloro- 
ne],  Cy,Ci  on  some  of  the  epibaseSj  tliese  che- 
noticed  a  remarkable  difference  in  beba\-iour 
en  two  groups  of  these  compounds.      The 
B  in  question  arc  the  X^N  epibases,  containing 
jctively  one  and  two  hydrocarbonous  meta- 
I,  the  dihydroninea  and  monobydronines.    The 
ler  sort,  under  the  action  of  this  epistyloid  pa- 


J.  Tnin».  1850,  part  i 
[Qu.  Joum.  Cliom. 
as,  p.  351. 


pp.  101,  118. 
>□!.  Tii.  p.  185.    Compt.  Bend.,  t. 
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rahale  (Cj^gCl)  at  a  loir  temperature,  yield  qohM 
parahales,  ia  which  compound  Cyant^en  if  I 
Btituted  for  one  moleciile  of  Hydrogen,  wtuAi 
not    volatile  without    decomposition,  and  irf  1 

form        H    LN.    The  latter  Bort  yield 

CyJ 

compounds,    having,   that    ia    to    Bay,  tlM 

C^'H,'  kN;  but  these  are  volatile  wittial 

863.  We  shall  have  occasion  to  notice  the 
products  in  a  future  page, 
!        3G1.    Thus,  umler   this    treatment   Naflhalidi 
(C3,|Ha,N)    ranges    itself,   as  wc  should  hare 
pectcd  from  the  mode  of  its  formation,  along  i^ 
Auiliue,  as  a  dihydronine  coordinate  with  EtUjl 

C,  He"] 
mine  [Moiicthyninc],       H    >,N,        Nafthalidil 

therefore  is        II  [-,N.   The  charaeteristic  hydr 

HJ 
carbon  in  this  compound  (Cj„Hy)  is  proliablybs 
notwithstanding  its  large  amount  of  Carbon.  Ws 
have  ah'cady  seen*  that  the  molecule  CjuHj,  wbicH 
occurs  in  certain  derivatives  of  Nafthaline,  IM 
parent  of  this  epibase,  is  probably  basic ;  CjoHJ 
which  wc  may  call  "Naftyl,"  may  therefore  M 
formed  by  the  coalescence  of  three  basic  nioleculoh 
namely,  2(CinHs3+H. 

365,  Since   much    greater   progress    has  befll 
•  See  5  265,  p.  263. 


r  epibases  thaii  in 
B  sliaiJ  learn  more  as 
radies  generally,  from 
In  fi-oin  [he  analytical. 
I  by  which  new  bodies, 
!  XjN  form,  are  gene- 
El  either  on  the  substitu- 
Bbr  the  Hydrogen  of  pre- 
Tnalogiic  thereof,  or  ou  the 
Bmpounds  out  of  materials 
f  other  form,  or  ou  both  of 
jnjointly.     These  methods 
f  four  principal  heads. 
»  being  the  simplest  of  these,  is  J„,*j°'j" 
!  I1„N,  or  its  analogue,  with  a^^l^^'lj 
fiolccule  to  be  introduced,  in  such  "'""k"; 
.  double  interchange  occurs  bc- 
'ibatanees  eugaged.     It  is  by  this 
xample,  Benzamide*  [Monobenze- 
ilide  [Hydro-camifenile] ,  Etiijlani' 
yfenine],  and  Triethylamine  [Ethy- 

Pon  of  BoQtamiilo  is  a  ppocesa  olowly  eimilnr  to 
jwaianri  formed  bi*  new  epibnxM.  There  is  hov- 
Icb,  that  tho  compound  0„HjO3,CI,  with  whiiji 
\f  tnnted,  ia  not,  like  C,II^:Br.,  etc.,  a  salt,  the 
lO,  not  being  a  bue.  la  it  not  possible  tbst  the 
n  of  the  interchange  in  the  t-aae  of  the  Thjli- 
h  require  hrat  and  pnnaure  to  promote  their  de- 
Ih  tballjiN,  is  due  to  the  rerj  fact  of  thoJr  bring 
•ir  tnerabcM  held  (ogelher  by  a.  fonie  more  diifer- 
Irhifh  unites  the  moliKules  of  the  epibase,  tlinn 
lites  thoBG  of  tiic  psrohalc? 

k2 
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sine]   are   produced,   according  to  tlie  iol 

equations : — 

"  Betuwnide." 

(2)  c,oci  +  *^i»5'].N=    Vf.N+tta 


[  1  <^uH| 


,N+Hi 


(4)  3(C,n5:Br)+H3,N  =  CCJI,):;.^'+-1(H:Br). 
"Tricthjlamine." 
367.  A  second  method  is  this  :  the  cpibui 
t  combined  with  an  epistylobase,  having  for  iM  I 
Hydrogen  or  Ethyle,  and  for  its  epiatyle  &  m 
cuIg  containing  one  more  atom  of  Oxygen  thao 
group  to  be  inserted  in  the  XjN  system ;  and 
compound  thus  formed  is  deprived  either  of  w! 
or  of  alcohol,  the  hydrostyle  or  ethystyle  supp^ 
one  lialf  of  such  oxybase,  the  other  being  fon 
from  the  displaced  Hydrogen  of  the  epibase,  i 
the  superfluous  Oxygen  of  the  epistyle.  Thus 
generated  Oxamide  [Xalemtnile] ,  Succinan 
[Succcmiiiile] ,  and  Succinimide  [DiBucceminil 
(5)  H„A-;H:0iCs,0a-2(II:0)=Cj0jl   jj 
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tiCjH,:OiC,H„0,. 


C,H, ;  0=C.H.,0, 


'}- 


H.O;C,H„,0.  H 


},.. 


p.  A  tHird  method  U  founded  on  are-arrange- 

iof  the  particles  of  a  nitrogenous  compound, 

■  •peciee  of  internal  revolution,  by  which  are 

I  new  molecules,  which  did  not  exist  in 

patd  9uhstauce, — the  Nitrogen  taking  an 

nUc  or  pscudostylic  |>osition,  which  it  had  not 

t  the  change.     Thus  is  produced  Cyamehdc 

nhiilc]  hy  the  spontaneous  transformation  of 

;  [Cyaric]  acid. 

fcO,C,N,0  =  (™).}.N. 

"  Cyamelide." 
p.  Theftmrthmay  be  considered  as  being  com- I 
d  of  the  first  and  third  of  the  above  methods,  ] 
kprises  those  cases  in  which  a  re-arrangement ' 
■  nitrogenous  molecule  is  accompanied  hy  the 
■uctiou  iuto  it  of  new  atoms,  through  a  sub- 
1  effected  by  the  reaction  of  another  boily, 
I  head  may  be  referred   as  examples   the 
tion  of  Aniline  [Monofenine],  from  Xitro- 
,  and  of  Ethylamine   [Monethyniue]  from 
tXe  [Cyate]  of  Ethyl,  thus : — 
Vi  C„UiSO,-t-0H=4(H:O)  +  ^'^y'},N. 


N.,  three,  and  only  1^ 
tic  or  metabase. 
tnoleculcs  cod  tun  C 
CmHsiO,  are  to  be  ^ 
places  \Fc  caotiot  tell. 
pretty  confident,  U8mcl]r,  J 
stitutc  one  of  tlic  metal/ 
did,  in  all  prohnbility  o 
been   nictabaaic   in  Mflr 
his  treatment  with  CJ 
the  former  from  the  t 
composition  witli  tbqf 
361.  One  hint  wqj' 
believe  we  do  not  y 
ing  the  molecule  1 
than  two  atoms  o 
We  have  some  j 
tainly  to  enter  ij 
We   may  infc 
that  Oj  ia  pit 
pounds,  and/ff 
other  epilWf'/ 
nielabaaic    ' 
refine  the'  i 
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Other  Don-basic  molecules  may  be 
riy  made  to  usurp  tbc  metabasic  plaoe,  aud 
lUy,  not  it  appears  uuiversally,  with  the  effect 
log  the  epibasic  character  of  the  system. 
.  Of  the  non-basic  atom  groups,  wljich  can  Tbr« 
I  be  introduced  into  the  X,N  system,  the  great-  ''*>■•' 
llamber  are  partially  deoxidized  epistyles  ana- 
t  to  those  JHst  cited.     These  always  destroy 
pibasic  quality  of  the  siugle  molecule  of  the 
I  XjN.     The  compound  ""Carbamide"  [Mo- 
ninitrile,  or  Monocamioile] ,  analogous  to 
ilide  "  that  would  be  obtained  by  substi- 
bg  a  single  niolectde  of  tlie  simplest  of  these 
i,  C,0,  for  H.,  iu  the  simplest  of  the  epibases, 
R,  is  not  yet  known  in  the  separate  state.    It  is 
r  certainly  not  of  itself  €pibaaic.     We  shall 
nitly  meet  irith  it  in  mixture,  or  possibly  in 
pbinatiou.* 

(74.  Gcrhardt  informs  us  that  a  compound  of  J^^, 
[  nature,  that  is  to  say  of  epibasic  form  con-  *'■■' 

1  inserted  parahalic  o\ide,  is  obtained  by 
ting  Aniline  with  his  auliydrous  Acetic  Acid 
)etire].t  There  is  an  obscurity  about  his  state- 
,  for  his  account  of  the  process  does  not  agree 
I  bis  symbolic  representation  of  it.  He  says 
t  the  resulting  comjiouDd  is  "  Acctaniline ;"  the 
n  of  this  name  would  seem  to  imply  that  it  is  an 

»  J  hsTS  dBTTTed  Iho  naniB  which  I  liavc  suggested  in  lliK  Icil 
B  mtntgcuouB  paralulea  ialo  nliieh  tUr  acvernl  Dioiccuku 
srled.     (See  $  SRT,  ]>.  ET2.) 
e  S  401,  p.  S02. 
f  Qu.  Joiim.  Chum.  Soc.,  tol.  t.  p.  131. 
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qpibase,  but  as  no  actual  statement  is  made  to  A 
effect,  it  was  probably  not  iotendcd,  anrl  n  » 
unlikely  to  be  the  case.     The  name  howcrerbl 
tainly  intended   to    mean   that  the  compC 
Aniline  in  which  one  molecule  of  m 
drogen  is  replaced  by  C^HiOg  [Acetemc],  i 
the  unitary  notation,  one  of  H',  by  C,H',0. 
however  doubtful  whether  this  is  the  real  r 
the  reaction :  epibasea  and  epistyles,  when  b 
together,  usually   combine  entirely   wttbovt  1 
substitution  or  separation  of  molecules.* 


•  See  notes  290,  p.  aoi, 
bj  the  ruUoffing  equation  :- 


Qerlittrdt  irpreaenta  tkii  n 


eiiig  intei^retcd,  would  be 


Kit.  J  1 


+      K       L.Tf. 

Acoording  to  this  rquntion,  iriter  is  formed  at  th«  um 
»ithtUanew  compound.     Tliis  however  i»  in  dinwt « 
of  his  iiumediat«lj  preceding  ftiuDiint  of  thephonomett 
in  these  words: — "This  aiihydrons  Acotio  Arid  erolia 
on  mixture  with  drj  Aniline  ;  the  miitura  eolidif 
cooling.   If  an  excess  of  Aniline  iiaToided.ODlj'oi 
duoed,  or^sUdliiiDg  in  beautiful  uurecms  plate*." 
i;,  1-  O  bsertod  ia  the  equation  is  a  gratuitoo*  ial 
bablj  necessitated  bj  tlie  use  of  the  nDitariui  ejinboli.    AqlfiAfl 
an  elimination  of  water  and  formation  of  a  bodjr  of  the  X|S  tjjl  I 
would  be  oontrary  to  all  analog;  of  the  reactions  between  ephiM  I 
and  epistjies.    Further,  the  analysis  and  ohcmii«l  belurlow  <* 
the  Aniline  compound  are  not  recorded,  eo  that  we  a 
to  adapt  the  logical  inFerenee  from  M.  Qerliardt'a 
)iaiiic;1r,ilint  (he  two  bodi«i  combine  diivotl;  without  aa 


or  X  secoKD  gbocp  or  bases.         369 

Iq  a  later  commiinication*  the  same  inde- 
ble  chemist  has  iuformcd  us  tliat  a  bodv,  of 
itution  aaalt^ous  to  that  nhich  he  assigus  to 

AcetauUine,"  is  produced  by  the  action  of  his 
3rideof0thyl,"tCjH'30Cl,[C,H,O,Cl,  l"ni- 
Kcetime]  on  Carbonate  of  Ammouia  [Hydro- 
bcte].  But  he  gives  of  this  compound  no 
iptioQ  ftufficicntly  precise  to  assure  us  of  its 

nature.  We  may  however  conclude  tJiat  it 
k  an  epibase. 

,  Wurtzt  however  has  presented  us  with  a  vm 

Ikniof  anj  member  of  citlier  component.  I  Iuifealrc«dj' 
*e  S  iSg,  p.  138)  U»t  the  bodf  wluali  ho  calls  "Aiihj- 
Mte  Add"  u  in  kll  probabiUij  »™l1j  Iho  bodj  thai 
I  to  fsUed  in  the  curKnC  aoiueiidature,  ihul  Is  to  t^tj' 
rle  ' Aoetirc]  of  llu*>cid,uid  that,  therurore,  tilt  fomuLi 


b>  Ktctiou  miij  probablj  bo  t«pireifDl«d  thiu  hy  onti- 

HI  HI  ro 

C,H,0,+     H   Lb=      H   kX,-C.E,  J  0   . 
'  C,.hJ         C,jHJ  to 

IBa^  iater  that  the  new  compounil  is  ■  haloid  amJi>goua 
tij  H^NiCO,  [Silrini-o»rba*]. 
,  Jonm.  Chem.  Soc.,  toL  vL  p.  193. 
Hfi.  Joara.  Chem.  Soc.,  toI.  vi.  p.  SS6. 
RMitut,  18S3,  Auguit  3,  p.  258.      I  hafc  Ulrn  M.r  li- 
tiuul>tin^  M.  Wurtt'g  fonnidie  into  the  bijuUr  nota- 
t  ItM  adoptol  Qerliflnit'i  theorj  of  the  diipliciij  of  waicr 
hi  Mjuibna  bodies,  without  adopting  QurbunltB  iiuta- 
nu  be  mulvsToun  U>  R«oncilc  the  two  ibnoriej  hf  nriting 
lOiiodAceticAciilu    'H'^lOr   Dunuu  dm  tin.' 
hil  nport  on  tlie  "  .inbjdrous  OrgBCie  -in<l«.''    '  rimr- 
Mt  JownJ;  1S53.  Aiiyuit,  p.  71.     T1ii»  miii.rua, !.■,■. 
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very  inatpuctive  experimeiit  illustrative  of  this 
He  informs  us  that  the  Cyanate  [Cyate]  of 
by  trealmcut  with  Acetic  Acid  [Awtiric  Aciif},! 
ordinary  temperatures,  and  with  aiiliydroos  AtM 
Acid  [Acetire]  in  sealed  tubes  at  180°  C,  tM{ 
two  new  bodies  of  tlie  X,N  type,  into  whid^l 
spectively  one  and  two  molecules  of  C,H,Ot  [/ 
teme]  have  entered,  taking  the  position  held 
equivalent  quantities  of  Hydrogen  in  H,N. 

CjH,:OiCl,Il,O  +  H;OiO,H„O,-2(O.O0+ciH,fl^k 

C,H,     1 
C,H,:0;C.S,0  +  2(C,7IjOj)  =  2(C,Oj)tC,U,0.    ,y 

c,n,o:j- 

The  resulting  bodies,  which  he  calls  respeeli'dj 
Etbyl-acemidc  [Ethacemiuilc]  and  Biethyl-aceniidl 
[Dinethiiccminile]  ,  are  not  cpibascs,  but  parshaltt 
In  these  cases  there  is,  according  to  tinsaccunle 
iuitbor,  no  doubt  about  the  evolution  of  CO.  [Cu- 
here]   from  l)etwcen  the  combining  bodies.    The 

which,  oquollj  with  tlie  iinilary  notBtion,  igiinrw  the  fridowof 
the  Toltaic  pill),  ■■  to  the  siileof  the  salt  svitoni  to  nliicb  the 
I'liJes  of  t,  Bitit  belong,  B(¥inB  to  toe  to  make  mitlt'^rt  mon  o^ 
than  does  the  laethod  of  the  uuilai^iis.     Of  course  Ih<  pr 

tion  of  the  bodv  cIu,'o,  t,K  from  the  s.ipi.cwcd  ^'H'S'-JO 
C,n,OJl  ^-i"<"!J 

(or  c'Jl'^^  }  O  {aee  5  S74,  p.  130),  nmj  aceui  to  srgw  in  (^ 
vour  of  the  duplicil j  of  the  latlcr  bodj.  Uowerer,  s  Io>n»  lr»- 
jiemlure,  or  it  shoi-tcr  tima  of  treatment,  would  probahljji^ 

C.Hj      ■) 
l!it>  body      n        Lx,  on.l0E0tj»  to  the  bod?  wbidi  M.Gtrlnril 

c,ir,o„  J 

[HTlisps  ]irodni-ed.     (See  |  371,  p  367.) 
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e  pbenomeuon  occurred  in  a  former  e:cperi- 

t,  by  which  Wurtz  liad  shown  that  "  Cyanatc 

Ethyl"  [Ethy-cyate],  when  treated  with  H:0, 

a  neutral  body  having  the  composition  rc- 

C4H5 

,N*  [Ethycaminile],  analogous 


-/ 


^,N  [Monocammile] .   It  would 


presented  by     H* 

C  O 

H 
to  Carbamide  H 

CO 

meem  from  these  reactions  that  this  "Cyanic  ether" 

[Ethy-cvate]  probably  passes,  previously  to  these 

reacrions,  from  the  saline  or  polar  condition  into 

C^Hj^ 
the  X3X  form,  becoming  CO    y,"^    [Etliydicari- 

C  O  J 
nile],  a  body  analogous  to  Cyaniclide, 


in 
CO  Ln 
coj 


[Dicarinile] .  When  this  system  is  treatetl  with 
either  of  these  bodies,  11:0, — H:0;CjH.j,03, — or 
C^HjOj,  which  offer  Oxygen  to  the  CO,  more  or 
less  of  this  molecule  is  oxidized,  and  passes  off  as 
C,0.2,  its  place  being  taken  by  Hydrogen,  or  by 
C.H-O.-,. 

V  iJ         «* 

377.  The  effect  however  of  the  introduction  of  i his  i...t 
molecules  of  this  particular  kind,  thus  derived  from  « i.jntrai 
epistyles,  into  the  X3X  system,  seems  to  be  con- 
stant and  decided,  as  neutralizing  tlie  epi  basicity  of 
the  compound.     The  extent  to  which  other  kinds 
of  non-basic  molecules  admit  of  sucli  insertion,  and 

•  Thi>  Wnlv  is  i;»omerie  witli  the  double  opibasc  fonncJ  h\  i!.!* 
same  fhetni-it,  and  mentioned  below  (see  §  k)7,  p.  •1<U). 
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their  precise  ioflueace  when  so  inserted  an  < 
equally  certain.     Hofmana,  incidentally  to  tbc 
count  of  Ilia  construction  of  liis  thjluiis  epibn 
remarks:  "The  existence  of  a  series  of  basea  of  < 
formula  CpTI„+iN,  i.e.  bases  containiiig  Foni 
Acetyl,  etR.  etc.,  appears  to  be  still  doubtful, 
account  of  the  electro-uegative  character  of  tb 
radicals.     By  the  action  of  Bromide  of 
CjHaBr,  upon  Araraoiiia,  I  have  not  as  yet 
able  to  obtain  an  alkaliiiil."*' 
S^"''?  378.  It,  however,  has  been  stated  by  M. 

itauid"po.- that  epibases  containing  the  antibasic  moli 
u«ni.  Fonnyl  (CjH)  and  Acetyl  (C,Hj)  occupying 

metabasic   place  of    11.   in   HjN   are   pi 

■  Phil.  Trans.  1850,  part  1,  p.  130,  not*.  My  i 
&ii-tid nil]  pardon  an  obstmtion  ortwo  which  I  miut  basi 
in  pnuing,  Tliis  paaange,  in  nhich  botli  llie  tanna  "bart' 
"allisloid"  »re  applied  lo  tlie  Bame  type  of  compotaid,  ■! 
bcsidM,  I  must  considn-  to  be  neither  UiM  of  •  Imm  nor  < 
■Iknlaid,  aSbrds  a  ourioiis  illiutrotian  of  tlw  pmrenitv  of  A 
mJ  InngUHgB.  Our  iiamcnirtaturc  is  lo  poor  tliit  tn  m  oV 
to  confound  three  Icinda  nf  bodies  under  llio  lenn  "bHfi' 
liaring  a  leparate  word  for  each,  jet  w«  barit  two  wonU  ai 
for  oni>  of  th«Di.  It  i>  a  miaapplication  of  tfrmi  to  Mf  ll 
Aost^t  (C,H,)  i>  dcvtro-nt^atiro.  No  compound  of  Iha  b 
BiCfH,  is  kiiowD  or  siispoctud  to  eiist,  for  no  on«  can  nipp 
ilial  Ok'lianl  Ong,  C,!!,,  is  a  tatt  in  which  onoatom  of  Hjdrcffl 
is  basic  to  thu  n»t  of  the  compound.  AocTjI  iloubtliw  ftn 
poit  of  the  rolln-n^atiTe  moinbcr  of  llie  ulu  B:OiC,0|,< 
into  whii*  it  cnt«f»,  but  is  iiB*er  it«lf  rollaiwllj  aflbctod  al  d 
ti)  far  as  ire  know,  dtlicr  poeitirul;  or  ncgativul^.  Xh*  ft< 
which  it  WM  btcndi'd  to  cxpnut  in  tho  »cnl(Tn«>  jiul  dtad,  vi 
bo  conTcjed  bj  llio  subit.ilutioii  of  tho  words  "antibute"  m 
"inotecules"  for  "cloctro-nrgotivc"  and  "mdiesla"  r(>!i<«iti>«If. 
t  L'IniUtuI,  1863,  June  82,  p,  213. 
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other   bodies,   by   the   action   of  H,N, 

e  at  lOOP  C,  on  the  "  Dutch  Liquid  " 

||jCiHj,Cl  ?] .    His  accouDt,  however,  is  very 

|r;  and  the  statement  requires  further  con- 

The  reault  of  the  above   reaction  is 

I  to  have  been   solid    Hg,N;H:Cl,»  aud   a 

L  which  on  evaporation,  and  distillation  with 

ill  yielded  the  mixture  of  epibasea  from 

'o  bodies,    "H  ^,N  and     H   >-,N, 

hJ  hJ 

Attained.     If  this  is  the  true  constitution  of 
pibases,  they  belong  to  a  Maries  of  a  new  and 
markablc  type. 
m.  Among  our  modes  of  generating  epibases,  Epiiai 
t  those  included  under  the  fourth  of  the  above  •'■ " 
I  has  been  very  fertile,  namely  that  which  is  >" 
Kcted  by  the  deoxidation  by  a  sulfobase  of  bodies 
»  which  XO,  [Nitrome]  has  been  substituted  for 
Irogcn,     Moet  of  the  bodies,  which  have  thus 
'.lid  epihases,  having  been  formed  from  hydro- 
I'lts,  contain  no  more  Oxygen  than  that  which 
iijcd  to  the  interpolated  NOj.     It  is  usually 

'  i  nUT  liCT*  ba  alluwed  to  mnark  that  if  [be  cblorinnted  oil 
btaiwi]  Ekmd  OleSuit  gu,  bj  aotioD  of  Chlorine,  roDtaJna  H :  CI, 
k  Mrtt,  ■*  HRii*  ti)  be  t!ic  nue,  tbo  fonnula  wbich  I  linvt-  oboTC 
pMlgoed  W  ■■>  (nvbablj  rfpnsenU  it>  true  constiliitiou.  We  []o 
Wkiiaw  C.R,  ua  bow,  therdbrswebaveiuireaMni  to  luppow 

int  a  k      ^   I?  («ee  p.  272).    Bat  it  U  ua  an  antibwe  thai 

^  «U«47  "iikU  our  attention.     Perhaps  •eTcrnI  of  these  com- 

KoT  HiCI  tith  bodies  derired   from  Hj-drocttrboiu  are 
bat  unalsble  h^drmtjle  natema. 
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tilis  Oxygen  only  tbat  is  removed  b^  Um  |l 
and  ia  tbc  place  of  the  four  atoms  of  (hjfft 
witlidrawn,  t«-o  equivalents  of  Hjdrogta  i 
compound,  so  tbat  tbe  resulting  epiiwae 
DO  Oxygeu,  consisting  only  of  Niirogen  i 
with  Uydrogen  aud  Carbon.  1q  Ihis 
above  instanced.  Aniline,  /  '- j.'  } ,n) 
be  taken  as  the  type  of  the  cpibaaea  tbua  ftiA 
ia  formed  from  Benzole  (C,,  U,)  by  the 
of  HjN  for  H.,  aud  thus  a  body  aualggo 
HjN  is  formed,  containing  btiwcver  the 
hydrocarbon  molecide  Cj^Hj  substituted  Id 
atom  of  metabasic  Hydrogen. 
bMitoi"^ii  ^^^'  ^''"'  ^^  rnight  be  inclined  to  a 
oroupiini)'  tbe  examples  which  we  have  noticed,  tht 
other  hydrocarbons  whidi,  like  C,jH,,  tali 
nictabaaic  function,  arc  probably  of  huic 
But  when  we  find  a  halogen  entering  into  tbe 
position  of  such  a  molecule,  wc  should  heflM 
admitting  its  basicity.  However,  llofmanl 
Muspratt  eIion^ciI  that  oxygenous  molecuk 
rived  from  sueb  hydrocarbons  as  thus  jie 
metabases,  may  be  introduced  into  tlie  ep 
system  without  destroying  its  [lower.  TItUK 
formed  "Nitraniline"  [Alononitromifcniu^i 
nomifcuiue,]*  Cjaj^*^  |,1I„N,  fiwn  Dii 
benzol,  C,j  ,j^,  •j  .  ,  by  the  same  procosa  by 
Aniline  is  evolved  fram  Denzol.  Tliis  Nitr«l 
*  Cbcmlual  Surii'ij's  Mmioin,  toL  id,  p,  ISO- 
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;  epibase,  though  a  weaker  one  tban  Ani- 

i  since  these  oxygenous  groups,  thus  eu- 

into  the  epibasic  system,  manifestly  held, 

lompouuds  from  which  they  were  derived,  tlie 

Dsition  that  is  occupied  by  the  hydrocarbons 

ther  bave  thus  imitated  in  their  traiisitiou, 

f  infer  that  it  b  likely  that  tbey— C,;  |  ^*^.  \ 

e  like — are  potentially  basic. 

,  Bat  in  certain  other   cases  VE  have   not  '^^ 

proof  of  the  basicity  of  the  new  metahaees,  *' 

may  be  sometimes  rather  difficult  to  suppose 

ley  are  endowed  with  this  quality.    Thus  for 

:  Anisol  {C,,HgOJ  la  a  body  obtained  by 

)  by  distilling  with  excess  of  BaiO  either 

[iVuisuric?]  Acid  {H;0;C,,H.,OJ*or  SaH- 

([Saliautc?]  of  Methyl  (aH3:0;C„H„0j). 

e  emiucut  authority  has  shown  reasons  for 

jng  that  the  true  constitution  of  this  Anisot  is 

that  in  it  llcthyl  (C3H3)  replaces  the  basic  Hy- 

D  of  "  Carbolic  [Fcnaric  ?]  Acid."    This  basic 

r  of  the  compound  is  no  longer  replaceable 

issium,  as  is  the  case  with  the  so-called  Acid 

;  hence  Cahours  would 


hTo 


iCjjHjO,  or  - 

r  that  Anisol  is  either  CjHjiOjCijHs.O,  or 

'-  ,  according  as  wc  may  find  that  Fcnvl 
!i,10  ^  ' 

ilj  is  basic  or  antibasic  in  the  compouud.t 
Jiv  ibia  liody,  when  subjected  to  the  same  pro- 


t 
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cess  which  converts  Benzol  iato  Aafline,  ridd 
a  first  step,  on  treatment  vith  fuming  Nitocj 
tmric]  Acid,  Nitranisoi,  nhich  we  ma;  ■ 


»Mibi,^. 


be     'H^"Q«J1     ;  and  then  this  bodv  lif 

CjHj  .0 
ment  with  HjN ;  H ;  S  is  converted  iuto  an  ep 
"Anisidine,"  haviug  the  composition  C„^C 
Now  the  constitution  of  this  body  is  uncotnl 
am  not  aware  whether  any  one  lias  gpeodated 
it.  M.  Cahours  in  his  ori^nal  descriptioD*  t 
does  not  consider  the  matter.  It  is  uadcnikt(| 
a  tridactirloua  body.  But  wc  do  not  know  I 
the  three  metabasic  places  are  filled.  By  a|^ 
to  it  Hofmann'e  mode  of  anatomy,  wc  m^hlji 
certain  whether  it  has  two,  one,  or  more  of  th 
occupied  by  Hydrogen,  Tbis  would  be  a  ray' 
teresting  experiment.  However,  from  the  strt 
probability  that  CjHj  was  of  itself  basic  in  the! 
grnal  Anisol,  we  may  infer  that  it  is  most  Ukelj 
itself  metabasic  in  the  final  cpibase.  Again,  ii 
very  unlikely  tbat  H:0  sliould  occupy  tlieinl 
basic  post. 

382.  Hence,  then,  it  is  probable  that  the  0 


of  this  body  is  C.  H.       >X :  it 

„„„"   J 


may  a 


Ci,H,Oj- 
ever  possibly  be        U 
H 


In  either  c 
have  in  a  metahasic  position  a  mole 

1.  Cliiniie  et  de  p]ivf.  ler.  fl,  I 
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E^O,  or  Cj,H.Oy  vhich  we  do  not  know  to  be, 
.  may  possibly  be,  of  basic  fimctiou.* 
ration  of  this  epibase  from  "Anisic  Acid  " 
I  to  indicate  the  latter  formula ;  siucc  the 
'  would  imply  the  fission  of  the  antihasic 
(  {C„Hj,  or  CijHjOj)  of  tlie  hydrostyle, 
However,  the  probability  of  the 
t  eonstitutioD  is  enhanced  by  the  production 
B  ciiemist  of  "  Phcnetidine,"  an  epibase 
5  CjUa  more  than  j\nisidine.    This  botly 
^vcd  from  C^HjiOjCuIIs.O;   by  reactions^ 
)ij  similar  to  those  by  which  the  former  epi- 

I  obtained  from  C„H,:0:C„H(,0(.     The 
klity  here  that  the  Ethyl  ia  separately  meta- 

)  greater  than  that  for  the  Methyl  in  the 
X,  siuce  C,H^  is  leas  likely  than  C;H,  to 
t  in  another  molecule  as  a  simple  incre- 

f  one  step.  The  argument  is  therefore  cu- 
;  and  Pbenetidiue  being  thus  most  pro- 

|c„h,0j1 

T  C.  H-      >N,  the  analogous  formiUa  is  most 
'       H       J 

I  correct  for  Anisidine. 
,  So  if  the  constitution  of  Anisidine  be,  as,  I  '^i 

I  ia  most   probable,  C.  H,       >N,  we  have 
H       J 

II  the  metabasic  place,  a  molecule  Ci^II^Oj, 
n  differs  juat  by  Cj  from  the  parabasic  molecule 

,.HiO,  of  the  parahale  Eenzaraidc  ^i^^^^^^-  \  ,N. 


t  to  J  3Ut,  p.  3S1. 


3SG 


THE    CONSTITDTION   OF  ULTS. 


draws  the  Hydrogen  in  the  one  cue,  h 
other  the  Oxygen  of  the  oil  seises  it.  Audi 
secondary  corabination  between  the  release 
gen  and  the  rest  of  the  oil  results  in  the  E 
of  the  new  epibase. 
^«  39i.  And  this  is  precisely  the  coii« 
which  we  shall  arrive  by  assigning  to  tvA 
simple  constitution  of  the  formula  C\U,C 
thus  also  bring  the  formation  of  Furfiinoi 
acconlance  with  one  of  onr  normal  pro 
may  now  compare  tliis  process  with  the  gi 
of  Triethylamine  [Etbynine],  and  of  B 
[Bcnzemiuile]  *  Furfuraraide  beara  ra 
to  both  of  these  compounds.  Like  the  one 
it  is  not  an  epibase  bat  n  parahalc.  Like  t 
it  has  resulted  from  the  parent  substance 
removal  of  three  atoms  of  Hydrogen  and' 
a  halogen  from  between  them.  Wc  may  : 
pose  that  it  is  formed,  like  Triethylai 
substitution  of  a  new  molecule  for  each 
Hydrogen  of  the  HgN.  Under  this  view 
tion  is  not  complicated  by  the  abstraction 
from  the  Furfurol  itself,  and  we  might  ant 
once  that  the  resulting  compound  would  li 
because  the  epibasic  character  would  pit 
destroyed  by  the  substitution  of  a  i 
culc,  C(II,0,  for  each  of  its  three  atoms 
basic  Hydrogen,  Furfuramide  being,  on  th 

(C,HgO)3,N. 

395,  Again,  similarly,  this  notion  may 
•  Bw  s  see.  p.  9S0. 
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Bof  basic  character  themselves.     The  ques- 
5  necessarily  arises.  What  becomes  of  tlie 
^  sTstciu,  if  we  introduce  into  it  in  a  meta- 
j  a  body  that  is  decidedly  not  of  basic 


BS6.  This  question  might  lie  very  simply  dis- ; 
ttKd  with  the  answer  that  the  body  so  produced 
kiot  *n  epibase,  nor  a  salt,  aud  that  it  therefore 
Is  Duteide  of  the  subject  of  these  pages,  as  our 
-*iness  herein  is  with  salts  and  their  members, 
'  :ri:  can  only  give  otu"  atteutiou  collaterally  and 
.  utntly  to  bodies  which  depart  from  these 
;  _s.  But  though  this  answer  would  be  true  to 
greU  extent,  as  we  have  already  seen,  the  reply 

another  question  which  here  occurs  to  us  will  so 
odify  our  new  of  some  of  the  compounds  thus 
■tamed,  that  our  role  of  exclusion  cannot  be  rigidly 
Iplied  to  them. 

?'*7.  We  shall  hereafter,  in  discussing  the  con- 
oti  of  epibases  with  the  probasiatyles  to  which 
:idlicre,  meet  with  numerous  instances  of  epi- 
Aistyles  containing  two  or  more  molecules  of  epi- 
■e  of  the  form  BjiN.  lu  the  cases  to  which  I 
lodct,  these  latter  molecules,  when  the  salt  is  split 
ig  idways  separate  from  each  other  as  indindual 
■Dpaunds,  not  cohering  to  form  a  double  or  mul- 
jfta  ^ibaee.  But  we  may  naturally  ask,  Are  there 
»  epibases  of  the  form  [BjN}^,  iu  which  n, — that 
to  «ay,  two  or  more, — molecules  of  the  BjN  type, 

I  coalesced  into  one.    If  we  put  this  inquiry  in 
L  more  general  form,  and  ask  whether  there 


ixTsi"' 
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398.  However,  the  main  points  for  m  at, 
J-  whatever  be  the  constitutiou  of  "  FuTfam 
whether  it  be  eiogle  or  double,  Furfurine  'a 
doiibtedly  a  dimerized  nitrogenoHs  inolonl^ 
that  it  is  an  epibasc,  wbich  the  former  bodfil 
Tt  seems  very  probable  that  Furfurine  is 
the  duplication  of  Furfuramide.  If  so,  tbt  ll 
body  must  be  single,  and  can  scarcely  Iw 
other  constitution  than  (Cj  IIjO)j.N,  ui 
fiirine  must  be  {  (CbH.O),.  N}^.  If  W 
Furfiiramide  be  already  a  doubled  molecnklt 
form  (XjN)^,  (as  according  to  our  last  n] 
tion,]  we  may  suppose  that  tbc  epibaucitf  i 
compound  derived  Jrom  it  is  due  to  Boml 
rangement   of    the    metaba^c    molecules  ^ 

§  299,  p,  307,  and  |  358,  p.  356) ;  this  cipmnunt  ■« 
inform  aa  lion  manj  of  the  metAbaac  jiUcea  o(  Oom 
•re  alreadj  oopnpi«i  by  tlie  oaxlioDoni  molwTilf*.  Wu 
big"»  Ann,  E«p.  of  Ghem.  (Eug.  Tr.)  »oL  w.  p.  80 
in  ibmiiiig  a  body  analogous  to  Fnrfiuruilida  bj  Ih* 
eipenment  ot  mibjectiiig  Furfunl  to  tlie  acliuti  of  'l 
mine "  nnd  "  Ethybunino."  A<w<anliDg  to  tbo  ri«V 
Iho  teil,  the  ooiTGsponding  bodic*  tbal  would  bo  cl| 
result  iu  these  cuee  would  be  .^  ^  q.  \  S,  nnd  Jjl  ^f 
Wurtz  considered  that  the  bodiiH  thai  would  bopmdnn 
ooDipoiiuda  were  o1)tBined,  mini,  like  Furftiratniilc,  tu 
teen  stoma  of  Cubou  for  each  otiw  of  Xitro2<>n,  thiv>  i 
of  H:0  being  giTon  off.  Sinn'  thia  eould  not  hippfo, 
were  onlj  two  metsbagic  aUnna  of  Hjitragen  loft  ia  bia 
he  vonuluded  and  found  tbat  no  lucli  oom|tounil  cm 
duced.  Perhapa,  however,  Buch  bodica  as  those  indieal 
be  oblMucd  by  a  modificatioQ  of  Ibo  riirniimitiiiiM  ti 


or  A  suoKD  smoirv  or  basks. 

*e.  Ilofinann,*  liowever,  disproved  this 
r  producing,  by  the  direct  action  of  Cva- 
AuUitie,  the  new  epibase  Cyaiiiliue,  CjN. 

[f,  in  which  Cyanogen,  bciii";  appended  as 

to  Aniline,  presents  Nitr<^cu  entering 
e^base  in  a  new  and  distinctly  different 

'"e  mar  call  a  molecule,  which  is  thus  an-  ^w*  •»-fpi- 

•  fkOJarmoJe- 

the  outside,  as  it  were,  to  an  epibase,  f,"'"  y 
impairing  its  conibiuing  power,  aa  ei-epi-  **■"■■ 
t  is  the  second  case  of  an  cx-epipole,  an 
ifct  being  the  first. 

Subsequently,    in    his    "  Mclanilinc,"  J  JJ^So,, 
^ — generated   by   the   operation   of   dry  Jj.Mj'f""  ' 
of  Cyant^n,"  Cy,Cl  [Chlorocyame],on 
Aniline, — the  same  discoverer  gave  us 

r liable  instance  of  another  mode  in  which 
may  be  disposed  in  these  important  corn- 
Other  examples  of  this  latter  arrangement 
Iready  known,  but  none  in  which  the  manner 
itructiou  was  so  evident  as  in  tbis  compound, 
ohiious.,  at  the  hrst  glance,"  aays  Hofmann, 
Mclaniline  is  produced  by  the  fusion  of  two 
e  atoms,  vhich  have  lost  ous  equivalent  of 
gcu,  and  have  simultaneously  assimilated  a 
tiooal  amount  of  Cyanogen."    In  short,  the 
ation  of  this  epibase  is  represented  by  the  for- 
■  Qu.  Journ.  Chem.  6o<>.,  Tol.  i.  p.  163. 
i  Sn>i  11)3,  1).  T'J  1  ftnd  $  190,  p.  174. 
J  Q.i.  Joum.  Cliem.  Soo,,  vol.  i.  r-  289. 


action ottbeH, It.  "Hyd 
or?C,,HgN?)  is  formed 
oil  i)f  hitler  nlmomU. 
for  Ijdii'ving  that  the  c 
Ci^H^O,  (lI:0;C„IIi,l 
ration  of  "  Hjdrobciizat 
of  this  substance  with  H, 
separation  of  water,  one  ( 
sary.  Either  three  mole 
gage  with  tno  of  the  c] 
doubling  of  the  nitrogens 
once  and  docs  not  rental 
the  alkali ; — or  the  carlx 
must  be  reduced  from  Cj, 
reaction; — in  this  case  th 
be  a  single  molecule,  ni 
alkali  converts  it  iuto  tli 
nc  may  just  as  well  as 
doubling  of  a  molecule 
easier  to  eoueeire,  nor  n 
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which  were  just  now  presented  to  us. 
firstly^  wc  find  probably  occupying  the  mcta- 
place  a  molecule  (Cy.)  which  is  not  only  not 
bat  actually  stylic,  and  yet  the  entire  com- 
Bnd  ia  distinctly  an  epibase^ — perhaps  as  strong 
^fibasc  as  is  Aniline  itself,  since  Aniline  cannot 
pel  it  from  its  salts.  Secondly  we  here  have  an 
3able  epibasc  of  the  form  (XgN)^,  that  is  to  say, 
Bohstance  consisting  of  a  plurality  of  molecules 
the  form  X3N,  and  retaining  the  chemical  pro-' 
Krties  of  the  normal  compound  B3N.  There  are 
canerous  bodies  which  seem  to  be  constructed  on 
Sb  plan.  The  modes  of  generating  these  multiple 
abases  are  the  same  generally  as  those  for  the 
agle  epibases.  The  substitutions  of  the  parts  are 
dependent  of  the  coalescence  of  the  entire  X3N 
olecules.  Let  us  cousidcr  some  examples  of  tliis 
mature. 

S91.  The  formation  of  "Furfurine''(C3oH,,N  A)  ^"'f"""^. 
^acritxHl   by   Fowncs,*  is  peculiarly  instructive,  p^*-  <^i»^»«>- 

be  neutral  oil  Furfurol  (C^ILO,  or  CiyH^O.j),t 

•  Phil.  Trans.,  1815,  p.  253  ;  Pliann.  Joum.,  toI.  Tiii.  p.  113. 
"t  Furfurol  is  pn>bably  of  tlie  nqucou**  type,  tnthor  a  coiij^lcd  or 
eonjuin^tcd  water.     If  C^II^O.!  be  its  cou^xisitioD,  it  is  most 

:c]y  a  coupled  water  constituted  — tt  ".•     But  the  numbers 
*  HiO 

,1X4  0|  piv!«ent  us  with  a  more  promising  form,  which  is  inter- 

kin2  as  indicating  tliat  from  this  compound  wc  may  pofisibly 

ttsin  either  the  members  of  a  new  stiq)9  of  tho  thyloid  family 

which  Fenylo  (CjsHi)  belongs, — to  wit,  that  which,  lying  next 

low  Fenyltf  in  the  onlerof  e<»mplexity,  mu*»t  contain  tlie  niole- 

U?  Cji.llj, — or  those  of  the  isomeric  group  to  which  "  ryridine  " 

'  ^jII.jN)  must  be  referred.     It  is  wortliy  of  notice,  tliat  this 
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under    treatment    with    Ammonia  (Ut,}f;I 
generates  the  neatral  compoimd  "  Fiirti 
(CisHgO^^N?),  wbich  by  the  action  nf  P 
converted,  without  loss  or  chso^  of  o 
into  the  cpibase  "  Furfuriue  "  (C^Hi)0,Nj.*l 
molecule  of  Furfcrol  was  supposed  by  itt  f 
verer,  ou  the  grounds  of  tliis  very  comlw 

latter  farmula  just  eiMvdi  by 
position  of  Ihe  body  Ihnt  would  diBer  from 
(C^HgOO  b;  C,H,  less :  and  the  boiling-piHnt      _ 
(166°  0,  Booording  to  StenliouM,)  i;  about  nl^mwfl 
for  the  boiling-point  of  the  ponible  bodj,  C„,llJ3ait 
ia  luegeative,  Le  21  degrees  C  lowor  Ihu  lliol  of  F< 

(i3rc). 

If  then  CuiHiO^  oorrcctlT  rrprcKiiU  the  qumtitiat 
demcate  in  Furfurol,  Ihe  constilulion  of  this  oil  mt*t(fll 
D0DJugBtodw»t(T,l]ius,H:OiCyn,,O„  nil!) 0^111,0^1 
that  i*  lo  >sy,  it  may  Iibtv  tite  (<ODalructir>n  of  an  toA,  h 
little  of  acid  properties,  becnuBe  of  the  probnblr  baildtjrfl 
Or  ngain  it  may  be  of  nldeliydic  forui,  thus  n-.O-.C-u^V 
<rit)i  Cj^HjO}  aa  ita  uitibuc    Or  again  Furfurol  may  bri 

oohol  of  the  form  j,  „  „  [  ^,  tiai-ing  the  mol«culv  CvH| 
A  lirpnbose.  If  to,  *o  hate  hen?  a  group  of  atonti  bani 
tbe  unknown  Fonyloid  Alcohol,  „  „  |t^,  a  rvUtion  Utj 
to  tliat  which  the  "Hyduret  of  SalirTle"  n:O;0„8^t 
[Hydro-salimte  f  ]  pertisp*  bear*  to  the  "  Hydurct  of  Bmi 
U:0:C„II„0  [nydro-benialc].  Tliut  tin'  mnUvuIr  C^ 
might  be  buic  may  be  inferred  Irom  tbe  baiinly.  wtudi.  I 
been  shown  nbore  («eo  g  982,  p.  376 ;  and  J  SG%  p.  US), 
belong  to  the  bomologous  gronp  0^11,  O^ 

■  The  epibBBic  Furfurine  is  staled  by  M.  Beruf^ni 
fbrmed  at  onoe  from  Furfurol  by  tlw  aetion  of  diy  Ann 
(H,K)  on  the  oiL  Ann.  der  Cbem.  uud  rharm.,  t«L  lim 
128  J  Gorhardt,  Tmae  de  CliJin.  Or^aniqi 
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e  triple  equivalent  weight  C|j  HgO„.  How- 
■tb  tLc  light  wliich  we  now  have  with  re- 
t  the  constitution  of  the  epibases,  I  think  it 
L  admitted  that  oue  of  the  simpler  formulte 
I  have  above  assigned  to  it  is  more  likely  to 
true  oue. 

I  If  we  take  the  ordinary  trebled  formula  for  Th*i 
fi,  we  are  constrained  to  suppose  that  each  f^rti 

e  of  the  oil  itself  is  deprived  of  two  mole- 
i  water  from  its  own  substance,  besides  the 
■  which  is  withdrawn  from  it  by  thcHydrogeu 

IjN.  Thus,  according  to  this  view,  Furfura- 


1st  have  the  constitution 


'» j  ,N;  and 

e  of  its  formation  does  not  fall  under  either 

xieral  heads,  to  which  we  have  referred  the 

lory   methods  of  forming    the   nitrogenous 

■  and  parnhales,  and  in  none  of  wliich  are 

tolecules  than  one,  of  water,  withdrawn  from 

a  generator  of  the  epibase.* 
,  But  now,  in  the  reaction  between  the  Fur-  ti«kii<.u 
kod  the  IlgN,  three  atoms  of  Oxygen  andNo,  nut 
f  Hydrogen  are  lost,  for  every  equivalent  of 
Ktoccraed.     If  we  suppose  then,  that  as  all 
BcygcQ  ia  taken  from  the  former  generant,  so 
ftHydrogcD  is  derived  from  the  latter,  we  get 
■■iinple  and  neat  conception  of  the  phenome- 
|The  first  action  on  the  HjN  now  seems  to 
r  to  that  which  is  exerted  upon  it  by  NO, 
re].     As  the  Oxygen  of  this  epistyle  with- 

^e  S  36^,  p.  369. 
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another  of  these  p&ralmleB  which  result  respeetii^ 
from  the  subBtitution  of  one  or  of  two  equivilert 
of  CO  for  Hydrogen,  may  enter  iuto  the 
stitutiou  of  an  epibaae,  by  combination  with  » 
other  nitrogenous  molecule  of  similar  form.  StliS 
the  dormant  epibasie  attachment  of  p  J  l  N 

quires  sufficient  intensity  to  manifest  itself  bye 
bination,  when  two  such  molecules  have  cx>haedt 
or  the  molecule  .p^,    s  N  haa  thepropcrtyoFid 
ing  itself  as  an  ep-cpibaae  to  the  already  epih 
_  HgN,  just  as  in  Cyaniliae  CjN.*-"!^*!' j,N, 

^m  molecule  CjN  is  affixed  as  ait  epibose  to  Ai 

^B  whose  epibasic  energy  is  sutGcicnt  to  allow 

^^  tach  itself  to  the  probases  of  suits,  even  when  ill 

^H  saddled  with  this  parasitic  molecule.   In  the 

^H  state  of  our  science  we  cannot  (letermine  T 

^1  these  is  the  true  form  of  the  constitution 

^M  we  can  only  take  hints  from  certain  anali 

^^  may  present  themselves  to  us.     Urea,  at 

^B  being  an  epibasc,  would  take,  according  to 

^K  tem  of  nomenclature,  the   name  TtU 

^H  traune,  or  Uicamibinaune;  the  ait  of  the 

^H  syllable  denoting  tJie  six  (a  +  u  =  I+5^j 

^H  tylic  molecules,  the  lost  n  marking  the 

^^^^^       city  of  the  system. 

^^^^HKr      402.  Wc  may  here  take  notice  of  soi 
^^^^^pft-  pounds  by  which,  though  they  do  not  yield  ve 
^^H^SH£'>ublc  epibascs,  we  are  reminded  of  thecoRi| 
^^^^-^  a  of  Urea.     I  mean  those  which  arc  formed 


H:C1. 
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action  of  "Phosgene  Gas/'  C,0C1  [Chlor- 
arbeme,  or  Unichloceme]^  and  of  "  Clilorosul- 
Add/'  S,OoCl  [Unichloroxysulfime^  or  Uni- 
ifime]^  on  H3N.  These  bodies  are  probably 
,*  and  if  they  are  salts^  they  contain  double 
ases;  thus: — 

n,   \  ^hH:Cl,  andH.    \  ^\^; 

'  the  composition  of  these  epibases  is  very  ana- 
us  to  that  of  Urea  on  the  one  hand  and  of 
inilinet  [Cyanodifenybinitraune  or  Cyadifebi- 
»e]  on  the  other;  of  the  first,  in  that  CO,  and 
aalogue,  S  Oo,  are  substituted  for  a  part  of  tlie 
if  H;,X;  of  the  second,  in  that  here,  in  tlie 
led  X3N  system,  only  one  out  of  the  six  mcta- 
places  is  taken  by  the  new  nonbasic  molecule. 

liese  8iibstancc9  are  considered  bj  some  chemists  to  be  but 

TC9,  not  com  pound?,  of  p^v  >>,N  and  of  ^,  A    y,N   witli 

;  II :  CI,  but  since  the   fonncr  molecules   cannot  be  sepa- 

bv  mere  crystallization  or  solution  from  the  later,  it  is  i)ro- 

that  they  are  in  combination.    It  is,  however,  to  be  remem- 

tliat  in  subjt»cting  Aniline  to  treatment  \vith  CO  CI,  xhv 

CbHjI 
lolocule       H    yy,  ** Carbauilide,"  docs  not  combine  with 
CO  J 

''h'  f  >^;H:C1,  which  is  formed  at  the  same  time,  but  \i> 

ited  OS  a  distinct  neutral  substance  (Ilofmann,  Qn.  Journ. 
.  Soc,  vol.  ii.  p.  44).  It  is  somewhat  curioui*,  tliat  whilr 
the  parallel  treatment  willi  CoX  CI  the  double  ej^ibaM' 
aiiiline"  i*  foniuxl,  no  duplication  of  the  nitrogenous  luolc- 
hould  ensue  in  this  reaction. 
^.^•  §  3i*0,  p.  aSl. 
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Indeed,  tlie  formatioo  of  these  peculiar  a 
seems  to  be  precisely  analogous  to  that  o 
mation  of  the  "  Melaniline-hydrochlorate*' 
ment  of  Aniline  with  CjN.Cl.     There  is,  I 
this  difference,  that  we  have  not  yet  i 
entire  cpibases  of  the  salts  thus  formed  w 
and  SOj  CI.    In  these  cases  we  have  the  s 
as  to  the  constitution  of  the  epibase  whi 
with  respect  to  Urea,  and,  we  may  a 
spect  to  Furfurine  and  Amarine.     i 

of  the  form     j^ — h—  with  a  double  t 
arc    they   aiialogous    to   the   salts  of 
C,N,*^'^y'}  N;H:Ha,  which  may  be  ili^ 

tically  denoted  by ^  —  — \ — ?     T 

prodiictiou  of  the  two  compounda  whi 
just  now  considering  may  dispose  ua  to 
to  the  latter  form ;  that  is,  to  suppose  lb 
the  molecules  j-qN  and  g^  ^  respectively  ad  ■ 
CK-cpibases.  This  view  may  appear  the  more  jW" 
hable  when  we  remember  that  these  same 
cules  whicli  here  are  attached  to  H,N  arc  fbonJ 
also  on  the  stylic  side  of  salta  in  the  sulmidiiiy 
position  of  cx-epistylea*  in  the  so-called  "C»- 

bamates    and    Sulfamates :"  ra 

These  seem  to  be  a  set  of  molecules  which 
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tfaenisclvc!!  as  ex-epibases  either  to  the  basic 
the  stylic  Bide  of  the  salt-system.  In  the 
lanates,"  perhaps,  we  have  both  the  mole- 


[i)}N  and 


Q   I N  (the  latter  of  which  is 

ex-epibasic  in  Urea)  present  as  ep-epistylea. 

Unpositiou  of  these  sails  is  B:0;Nj!I,C,0(, 

perhap8B:0;C,0..N{"^-N{^^Q^^.  The 

molecule  of  this  sj-stem  is  broken  up  wiieu 

lOt  iu  the  place  of  B.  by  treating  one  of  the 

c  salts  with  an  acid;  and  it  ia  remarkable 

m  the  double  ei -epistyle  becomes  epibasic  by 

ibetituttou  of  H,  for  one  of  its  molecules  of 

eing  in  fact  converted  into  Urea.     However, 

espect  to  the  first  of  our  instances  of  doubled 

(,  Tlofmann's  Melaniline,   the  subsequent 

ition  from  it,  by  the  same  chemist,  of  "  Di- 

lelaniline,"*  seems  to  iudioate  that  the  two 

[e«  of  the  XjN  form,  which  are  united  in 

epibase,  are  symmetrically  placed  in 

salts;  for  each  of  them  has  assumed  iu  the 

nnpound  an  cp-epibasic  molecule  of  Cyauo- 

'  which  the  epibasic  attachment  of  the  system 

ler  weakened,  but  not  extinguished.    I  would 

irom  this  double  addition  that  the  new  very 


lex  cpibase  is  of  the  form  C, 


H  yti 


•  Qu.  Journ.  Oitm.  Soc.,  toL  i.  p.  3<r0, 
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that  is  to  say,  that  its  salta  should  be  rear 


03  of  tUc  type 


B'itli  two  ex-cpib 


tlioso  of  Mclaoilme  as 


is]j^> — » — ;  forbysn] 

foriner  to  be  of  the  form 
nith  three  ex-epibases,  ne  should  lose  sigl 
analogy  winch  the  second  X^N  molecule 
the  first,  an  analogy  which  is  certainly  el< 
its  correspondence  with  either  of  the 
appended  CjN,  each  of  which  again  Mtf 
connected  with  the  two  X^N  tuolecules 
by  the  same  attachment. 

403.  We  have  also  instances  in  which  onr 
I-  mode  of  the  production  of  bodies  of  the  X^N  fono' 
Bultsin  the  formation  of  a  doubled  epibase,  with' 
molecules  of  antistylic Nitrogen.  This  fourth 
consists,  it  will  Ik;  remembered,  in  a  re-arrangement 
of  the  coustitution  of  a  compouud,  accompaDif) 
by  the  introdiictiou  of  a  new  molecule  or  moltcal* 
into  the  system  by  substitution,*  The  formatioii 
byChanceltof"Anilo-Urea"{C„IIgO,N, 
a  case.  Tliis  body,  for  wliich  Feuyl-Urca  would  b» 
a  better  name  [Monofcdicamibinaune] ,  is  formoi 

.c. 


from  "  Nitrobenznmide," 


c..{|^,joJ 


NpCo. 


no  Nomi-benzemi-aile],  by  the  substitution  of  Bi 
for  O,  under  the  action  of  Hj.NjH:  S.  Analogy*"" 

•  Sec  5  369,  p.  3CS. 

t  Complo  Bendin,  I.  iiriL  p.  £03.   Sob  nfte  t-a  5  407, 


OP   A  SECOND   GROUP   OP   BASES.  399 

les  us  to  assume  that  in  this  reaction  a  new  rcla- 
xi  is  established  among  the  atoms  by  the  Nitrogen 
*  the  NO^  that  is  broken  up^  assuming  an  antisty- 
3  position  towards  the  molecules  with  which  it  is 
mnected.  This  ^lew  is  the  more  satisfactory  as  it 
chibits  to  us  a  relation  which  we  see  indicated  in 
iter  reactions  between  two  of  the  atoms  of  Carbon 

I  the  Benzylic  molecule  and  the  rest  of  its  asso- 
ate  particles.  If  the  antibase  C^^Hg  of  Benzoic 
Benziric]  Acid  be  C^.C^oH-,  as  we  have  many  rea- 
ms for  believing,  that  of  "Nitrobenzoic"  [Norai- 

enziric]  Acid  will  be  Co.Ci^j^l^  j.     Now  let 

B  suppose  that  the  formation  of  Auilo-Urea  de- 
mds  on  the  division  of  the  single  parahalic  mole- 
ile  of  "  Nitrol)cnzamide  '^  into  two  similarly  tri- 
ictvlic  svstcms,  which  at  once  cohere  into  a  double 
pibase,  thus : — 

H  hN+    HS 
C  O  J  G  O  J 

[ere,  then,  we  have  the  nuclear  antibasic  C^,,  to- 

ethcr  with  the  metastylic  Oo,  withdrawn  as  2  (C  O) 

rom  the benzylous molecule,  leaving Fcnyle  (CiJI.) 

II  the  metabasic  position  which  we  see  it  so  rea- 
lly assume  in  "  Aniline."  We  have  not,  at  pre- 
ent,  data  on  whicli  we  can  determine  with  ccr- 
ainty  tlie  mode  in  which  these  two  nitrogenous 
Dolecules  are  disposed ;  we  may,  however,  be  satis- 
icd  that  Cj^IIs  docs  occupy  a  dactylic  place  in  one 
>f  them ;  and  the  fact,  that  under  treatment  with 
v:0;lI,O   this    compound   evolves    H3N,   while 


H  ^N+    HUor<^^«sjN  +  H3N. 
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"Carbanilate"  of  Potassium,  K:0;C,O..N^ 


remains,  may  incline  >is  to  prefer  the  latter  of 
above  two  formulic.  Now  there  is  a  very  lolen 
ing  point  connectvcl  with  this  Bubstance,  wli 
marks  very  strongly  Low  much  depends  upn 
mode  In  which  the  constituent  inolecules  m  i 
poBCil  in  substances  not  only  ha\-ing  the  nine  i 
mentary  composition,  but  obviously  involvii^ 
same  secondary  groups  of  atoms.  This  body,  «U 
like  Urea,  is  a  true  epibase,  is  isomeiic  with  anal 
body  which  had  been  discovered  previom^ 
Hofmann,*  but  which  has  no  epibasic  pi 
relusirig  to  combine  with  acids.  To  thi*  1 
compound  Hofmann  gives  the  name  Cartui 
Carbanilide.  We  may  record  its  compoiMtiaii 
distinguish  it  from  the  isomeric  epibaae  by  tbe ' 
Monofedicamibinaule.  It  is  formed  by  tp 
proceasea,  for  instance,  by  treating  Anitiiifi 
Cy,Cl  in  the  presence  of  water ;  but  it  also  re 
from  two  reactions,  both  of  which  are  strictly 
logous  to  the  transformation  of  "  Cyanate  of  Al 
monia"iuto  Urea:  these  are — first,  the  additioni 
Cyanic  Acid  [Hydrocyate]  to  Aniline;  second, 
treatment  of  Aiiilo-cyanic  Acid  [Keny-cyate]  wil 
Ammoninc-t  These  cliauges  are  indicated  by 
following  equations : — 

•  Qu.  Journ.  CLvin.  Soc.,  vol.  ii.  p.  37. 

t  Qu.  Joum.  Clii-iu.   Sol-.,  vol.  ii.  J'p.  37,  317.     Sm  $ 


N. 
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Ij,S+Fn:0;CjN,0=/ 


in  obvious  correspondence  in  origin,  Hof- 
this  product  also  "Anilo-Urea,"  siip- 
^tiat  it  was  the  true  representative  of  Urea 
lenylic  stirps;  he  was  naturally  mucli  sur- 
tbat  it  exhibited  none  of  the  attachments  by 
Urea  proper  is  characterized.  And  it  is 
ly  a  most  cxirioua  fact,  tluat  the  two  sub- 
],  Aniline  and  Ainraonine,  exhibiting  such 
lifun  in  their  general  reactions,  should  di- 
It  this  particular  point  of  behaviour.     And 

the  more  struck  by  this,  when  we  find  that 
npound  which  we  were  disappointed  of  ob- 
'  where  we  should  have  expected  it,  and 

nevertheless,  a  very  simil&r  metamorphosis 
y  does  occur,  is  presented  by  another  reac- 
f  a  totally  different  kind.  The  decomposi- 
of  this  substance  seem  to  indicate  that  its 
ution  is   truly  represented   by  Hofmann's 

Carbarn  id  e-Carbanilide,"  When  submitted 
mction  of  heat  it  decomposes,  yielding,  on  the 
ind,  compounds  which  may  be  derived  from 
therto   unisolated   "Carbamide,"    qq[N, 


i,  on  the  other,  "Carbanilide," 


C,,H 


.H,-| 
H   >N 
CO  J 


[Ily. 


Bcamifenile],  which  remains  behind  in  substan- 
^ttystallinc  form.     Perhaps,  when  dealing  with 
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no  other  elements  but  C,  H.  anil  N.,  scd  iiooe  ftl 
the  mode  of  tlie  formatiou  of  these  compa 
might  be  exjiected  that  Cyaaogeti  would  eotefii 
their  composition,  we  m&y  assume  that  some  of  1 
metabasic  places  are  here  takeu  by  CjN. 
we  have  no  reason  for  ima^niiij^  tliat  Kaj  n 
carbon  molecules  would  be  formed  in  the  p 
which  these  bodies  owe  their  origin.  Wc  O 
therefore,  concladc  that  in  both  of  these  compoi 
ail  the  Hfdrogea  will  take  the  metabsuc  ph 
which  are  open  to  it,  without  any  association  l 
Carbon.  With  respect  to  Melamine,  we  may  fe 
tlicr  infer  that  in  the  formation  of  this  body,  • 
contains  no  Oxygen,  all  the  Carbon  wonid  be 
liberty  to  unite  with  Nitrogen  as  C,N,  whidi  ■ 
would  take  metabasic  duty.  Again,we  have  herepA 
cisely  enough  Hydrogen  to  supply  nietabanfa  to  to 
molecules  of  Nitrogen,  and  precisely  enough  Csi^ 
to  produce  three  of  our  parabaaic  or  metabasic  ini 
culea  of  C5N.  This  leaves  us  three  atoms  of  Jft 
trogeu  for  the  three  antistylic  places  which  sre  tl 
required;  so  that,  if"  Melamine"  beoftbe  (X,N); 
type  at  all, — and  the  simplicity  of  its  compotitioi 
renders  this  estrcraely  likely, — it  mu^  ccrtsiidj 

(C,N)„N.(H„N)„  or  ("^T)J.Nc.'N  }■"•"•' 
We  have  not  data  to  guide  us  to  a  choice  I 
these  formuliB.     We  are  not  certain  in  this  c 
that  there  is  any  other  isomeric  substance  of  iliA 


have  such  a  constitution  aa  either  ( 


tthis  body  from  H„NiHiOiC,N,0,  with 


sion  of  H;0;CjN,0  into 


n 

(00), 


N 


elide," 

,  If  wc  suppose  the  epibase  of  the  former  ^ 
istyle  to  remain  unchanged  during  the  mcta-  ^ 
t  of  the  hjdrostyle,  which  would  equally 
t  transformation  if  the  epibase  were  uot 
;,  we  shall  liew  the  production  of  Urea  as 
;  in  the  re-arrangerncnt  of  the  atoms  of 
l,0,  and  in  the  transference  of  the  new 
i  firom  the  position  of  an  acid  to  that  of 
ipibase. 

.  Farther,  let  lis  observe  that  the  effect  of  J; 

I  of  K:0;H,0  solution  on  "Carbamide-  ^', 

uilide"   is  the  evolution   of  HgN,   and  of'^' 

7  N.  And  let  us  remember  that  this  same  rc- 

i  neutral  "  Furfuramide"  and  "  Ily- 

mide"  into  the  epihases  "Furfurine"  and 

ic."     It  will  not  then  seem  improbable 

a  part  of  the  effect  of  the  potash  in  these  latter 

I  is  tbe  formation  of  H^N  where  it  did  not 

t  before,  this  H,N  not  being  evolved,  because 

by  the   other  molecule,  which  is 

by  its  Bide,  and  which  with  it  forms  in 

;  a  new  epibase.     If  so,  the  constitutions 

^Famine  and  of  "Amarine"  would  certiunly 

d  respectively  as  {CiolIjOjls,N.H3N, 

rnlIJj.X.HjN;  while  iu  the  corresponding 

1  bodies,  the  nonba&ic  metapolea  would  be 

1  between  the  two  nitrogenous  molecules. 


420 


THE    COKSTITDTIOM    OP    BALI*. 


424.  The  formula  of  Liebig  for  Melam  nuf  b 
expanded  into  {(C„N)3,N)-g_{HsN)j.  If  thai] 
correct,  tlie  neutrality  of  this  substance  i 
owing  to  tlic  too  great  prepouderancc  of  CjN  fl 
the  compound ;  it  would  contain  two  caolpculei  i 
Melaraine,  less  one  of  HjN. 
■•Unintu  425.  Ammcliue  differs  from  Melamine,  & 
i.Ni,  uid  which  it  seems  to  be  formed  by  the  action  of  K 
or  of  alkalies  under  heat,  ia  containing  Oxjg 
The  system  has  lost  one  atom  of  Hydrogen  and  i 
of  Nitrogen  and  has  taken  up  two  of  Oxyi^l 
this  transformation.  It  is  probable  that  this  u 
change  has  been  effected  by  two  metabastc  n 
cules  having  suffered  substitution,  viz.  une  of] 
and  one  of  C^N,  each  being  replaced  by  CO,  U 
molecules  of  which  are  supplied  with  Of  ^ 
fission  of  the  C,  of  the  displaced  Cyant^n, 
liave  already  seen  that  CO  may  replace  r 
H.,  and  that  in  so  doing  it  impairs  the  epibi 
energy  of  the  compound  into  which  it  enters.  T 
just  accords  with  the  feeble  epibasicity  of"  Amm 
line,"  which  we  may  attribute  to  the  substitutioK 
of  C,0  for  the  one  molecule  of  H.  lost  by  the  Mela* 
mine.*    We  may  then  suppose  that  the  component 

*  The  epibuic  quality  is  itill  furUier  weakened  ID  'St 
tide,"  whiolt  aeemi  to  be  fonnt-d  fivm  Ainmeliuc  bj  a  CDrnliniL 
of  the  umo  proeeaa  of  »uba(itntion.  If  wo  »«)rpt  the  bn 
proposed  by  Kopp  for  thin  campouni]  (op.  eit.  p.  SIO),  •« 
find  that  while  it  npreseiita  Ammelido  ai  quite  ■rmnwlnnl 
tiia  bodiM  IVom  which  it  is  derived,  il  ooouunla  vetj  aimplf  fc( 
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The  "  Ureas"  of  Wurtx,  whicli  contain  re-  p^'';^l 
\j  one  and  two  eqiiivaleots  of  Ethyl  aud  of  ^;^,|SJ 
sabstitutcd  for  tlic  Hydrogen  of  commoa  "' 
'  and   which   are  formed  by  the  automa- 
laformation   of  compounds   of  the  forms 
Thy:0;Cy,0  and  jSJ^},N;Thy:0;Cy,0, 
I  be  true  epibases ;   and  foT  each  of  these 
ems  to  be  an  isomeric  substaiicc  produced 
r  reactions,  and  devoid  of  cpibasic  altach- 
The  former  bodies,  together  with  Chancel's 
-Urea,"  afford  valuable  confirmations  of  the 
I  that  the  thyloid  hypobases,  at  least  the 
members  of  those  seritsi,  do  not  impair  the 
'  properties  of  the  epibases  into  which  they 
at  that,  functionally  as  well  as  systcmati- 
tfy  replace  Hydrogen. 
99.  Here  again,  however,  the  introduction  ofModi/rHiw 
»yle"  (C^,H5  =  Fn)  into  the  system,  modifies  Ffmi'- 
onie  degree  the   result  of  the  trausformation. 
mann  informs  nst  that  his  Anilo-cyanic  Acid, 
0;CiN,0   [Cyate  of  Fenyle],   when   treated 
~  N,  generates  not  epibasic  "  Anilo-Urea," 
itral  "  Carbamide-Carbanilide."     Here  we 
tare  supposed  that  if  this  "  Anilo-Urea  "  be 

,  N.  H,N,  it  noiUd  have  been  formed  at 

the  transformation  of  Fn:0;CjNjO  into 

N,  and  by  its  transposition  with  respect  to 

b  Jotim.  Chem.  Soc.,  vol.  iii,  p.  91.  Gmeliii"«  'Hand- 
■•lU'*  Eng.  TniiP.,  tol.  vii.  p.  376.  Bee  %  376,  p.  371. 
Chem.  Soc.,  idI.  ii.  p.  316.      See  S  403,  p.  4O0. 


4S2 


THB    CONSTITUTION    OP   SALTS. 


than  three  atooia  of  N.  There  are  none  p 
of  these  which  we  can  with  any  probabilitr  ii 
to  he  molecTilea  of  the  (X,N)„  form,  ■  r 
a  number  higher  thau  three ;  though  we  may  fi 
as  our  knowledge  extends,  that  iustancea  of  ■ 
structure  are  not  wanting.  When  the  onm 
atoms  involved  in  the  composition  of  a  suIm 
large,  the  prohlcm  of  determining  its  conatil 
becomes  proportionally  complicated,  and  the  gi 
is  the  amount  of  poaitipe  information  which  vei 
quire  for  our  aid  before  we  can  ventiuv  to  fl 
to  speculation  for  its  solutiun. 
«rt«iutr  427,  We  may  illustrate  this  by  a  glance  att 
[  liMwdin  substances,  which  derive  some  interest  from  I 
important  functions  which  they  have  assumed  bil 
domestic  economy  of  Christendom.  It  haa  t 
shown  by  Stenhouae,*  and  confirmed  by  Nidi 
6on,t  that  "Cafciiie,"  the  essential  epibaso  ofl 
three  stimulating  iufuaiona  of  Arabia,  of  C 
and  of  Paraguay,  contains  four  equivalents  of  N 
gen,having  the  composition  Cigil, 1,0, N^;  andQ 
son  Jproved  that "  Theobromine,"  the  correspa 
constituent  of  the  Mexican  beverage,  was  ofssi 
lar  construction,  C,^HgO^X,.  differing,  in  tact,^ 
CjIIg  from  the  former  substance,  which  il  rescobl* 
in  chemical  as  well  as  in  physiological  profW 
ties.  Now  Cafeine,  when  treated  with  ChloriMi 
yields,  amongst  other  products,  CjN,CI  and  lhei»B 

*  TnuiMiHiDns  of  Cliem.  Soe.,  «ol.  J.  pp.  213,  S>f. 

t  /iirf.,  Tol-iii.  p,  3S1. 

X  Ann.  Chma.  und  I'liann.,  b.  IxL  i.  335. 
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,  Here  again  it  is  interesting  to  find  an  epi-  n.™.^ 

with  "Carbanilide,"  but  with  an  un- 
dly  doubled  molecule.     Tliis  is  the  Flavine 
»l  and  Laurent,* — 


C,HuO,K,=('^'*S'|,N) 


^  Tbia  compound,  however,  is  not  formed  Jj 

"Carbanilide"  as  "Furfurine  "  is  formed  from  '^"' 

ramide,"  but  bears  the  same  kind  of  rela- 

I  that   body  which   the  "  Anilo-U rea "  of 

•i  brtirs  to  Hofmaun's  "Carbamide-Carbani- 

}  being  the  result  of  a  totally  different  pro- 

"  Flavine "  is  obtained  by  the  action   of 

■;H:S  on  " Binitrobenzofenonc,"  CjgHgNjOio 

Hi:0;C,^ WvQ -J   fjO    [Binomibenzatc    of 

te?],t  iwto  which  four  atoms  of  Hydrogen 

s  introduced  in  esehange  for  eight  of  Oxy- 

ritlidrawn.     It  is  clear  that  this  body  is  ana- 

I  to  Wurtz's  Dimethyl- Urea,  being  a  Urea 

neh  two  molecules  of  Fenyle  are  substituted 

■o  of  Hydrogen,  aud  might  be  called  Difeny- 

nibinauue,  or  for  convenience,  Difcuyl-Urea. 

!  Ureas  seem  to  indicate  that  after  the  in- 

iction  of  CO,  in  the  place  of  one  molecule 

,  into  the  XgN  aystem,  the  doubling  of  the 

S  nitrt^cnous  molecule  Is  necessary   for  en- 

Lknltlogaiu,  to  the  doubli:  Bud  m 
jrids,"  ot  Gtrbardt  -,  in  the  lact 

blubUit,  ISIS,  p.  0&.  t  Soe  noU  U 
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wbicli  it  adheres  in  epibasisiyles.  For  s  long  n 
Hydrogen  was  the  only  molecule  known  to  act 
a  prohase ;  the  hydrostylea  the  only  known  prol 
sistyles.  And  assuredly  Hydrogen  is  the  roort  pi 
feet  and  commoucst  of  the  probases,  acting  thai  | 
towards  nearly  all  the  epibases, — perhaps  to  alt  tl 
yet  known, — except  those  which  contain  Mcrod 
as  a  nietabase  and  those  which  contain  AnSmr^^ 
and  Araeuic  as  aiitistyles,  witli  thylic  metalM 
We  may,  therefore,  in  naming  such  cpibasistyki 
have  Hydrogen  for  their  probase,  omit  the  syfll 
which  wonid  represent  that  element  in  the  compoi 
word,  provided  that  it  be  understood  that  Hydi 
is  always  the  probase  whenever  nosyllabkin 
venes  between  the  term  for  llic  epibase  and  the  it 
part  of  the  name.  This  is  in  precise  accordanoe  « 
the  rule  before  laid  down,  that  when  Oxygen  ttl 
prostyle  of  an  epistylobasc,  that  clement  need 
be  mentioned  in  the  current  name  of  the  e 
pound.f  Thus  when,  in  the  name  of  a  di-plocl 
hale,  no  syllable  is  interposed  Itctwecn  th«  tem 
the  epibase  and  that  for  the  epistyle,  it  ntu 
understood  that  H  :0  lies  between  them  as  tel 
dohale  of  the  system ;  the  t  ill  the  Guat  ajQl 
will  euSicientiy  indicate  that  the  compound  biN 
and  not  a  haloid.J  Thus,  we  may  call  nj.Njtt: 
Hydroniuo-ehlorate ;  .'E,,,N;H:Br,  Ethynino-4 
made;  H3,N;H:OjS03,  Hydrouiu-suKitc.  Agl 
I  Pr.hjJn..    we  may  conveniently  apply  the  term  "pro-hjd 

■  See  S  316,  p.  34S  el  teq.         t  Sw  §  ISO,  p.  IST-UC 

I  3.«  note  to  §  2M,  p.  301. 
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"  to  any  hydrostyle  that  is  considered  with 
-t.nce  to  the  epibascs  with  which,  as  probasi- 
,  it  may  combine. 

But  we  have  gradually  become  acquainted  J"; 
bnamber  of  complex  salts  in  which  H^.N  and  ^l 
ipibases  are  attached  to  probasislylea  having 
rules  tbau  Hydrogen  fur  their  bases.  We 
y,  ia  discussing  the  metabasic  part  of 
lem,  observed  that  the  mercurious  mo- 
N,  and  Hg',N,are  annexed  as  epibascs 
kprobosic  molecules  of  metal,  Hg  and  Hg'. 
.  The  compounds  of  this  kiud  that  were  first 
a  us,  and  which,  from  their  number,  are 
Interesting,  are  those  in  which  Hg.N  is  thus  h, 
dtoactallicproboses.  Copper, Silver.Nickel,  jw 

inum  are  instances  of  metals  whose  salts 
B  Ammonine  very  readily.  This  definite  tc»- 
f  certain  metallic  salts  to  take  up  HgjN  is 
it  chiefly  in  two  forms  of  action,  to  wit,  firstly 
J  with  which  some  of  them  which  are 
(liable  in  water  are  dissolved  in  a  solution  of 
[;H:0;  and  secondly,  in  the  absorption  of 
|,N  gas  by  certain  of  them  when  iu  the  solid 

These  two  modes  of  combination  are  both  ci 
)  by  numerous  salts  of  Copper.     Copper,  in-  of 

B  a  greater  tendency  than  any  other  metal 
f  thcpart  ofaprobase:  aud  the  niodeiu  which 
I  is  very  instructive,  showing  that  the 
f  which  a  body  takes  this  place  in  composi- 
nc  quite  apart  from,  and  additional  to,  its 
Ity.    Just  as  among  the  autostvles  the  strong- 


cat  have  not  tlie  greatest  tendency  to  utucDt  l| 
styles,  so  among  the  metabaMS  it  »  oiij  \ 
weaker  ones  that  have  the  power  of  BtrcngAeni 
their  position  by  attaching  to  thciuselveathdr| 
culiar  aiijuncts.  This  probasic  force  is,  no  dn 
stimulated  by  the  induction  of  the  Htylob«w 
tachment,  for  the  bases  have  of  t)iemselva,  ^ 
free,  no  power  to  uuite  wilh  the  epiliaiet;  i 
they  only  acquire  it,  as  the  halogens  acquiitti 
faculty  of  taking  adjuncts,  by  compowtion  i 
their  voltaic  antithets.  Yet  that  this  id  a  pra 
force,  distinct  from  the  stylobasic,  is  shown  ^ 
fact  that  metallic  copper,  wheu  aided  by  the  opp 
attaclimcat  of  atmospheric  Oxygen  for  the  Uj 
gea  of  water,  dissolves  in  Aramoiiia-water,  ti 
thus  a  position  which  it  can  only  attain  bj  e 
ling  and  supplanting  the  basic  H.  of  U;0. 
Cu.  cannot  effect  this  by  virtue  of  its  basie  M 
For  Cu.  is  a  very  weak  base,  though  its  oxicUl 
acts  as  a  very  strong  prostylobase  towards  epii^ 
This  fact  is  proved  by  the  insolubility  of  the : 
in  Hydrochloric  Acid,  notwithstanding  tiic  ] 
ness  with  which  iLi  o<kidc  displaces  water  ftvs 
weak  complex  acids  having  O.  for  their  dm 

*  Ttiia  fact,  wliich  I  have  almdy  nientioiwd  (am  I 
§  173,  p.  1G5),  that  the  proitrlobuitit;  nf  a  toll  latrai 
styles  doea  not  depend  upon  tlie  biuicitjr  of  tha  hato,  baa 
ditbnol  iu[vre4t  vlicn  ricircd  in  ccitiiuictjan  vitli  this  oti 
tbat  WB  nov  eneauntcr,  that  the  prabuuljlio  •Itaahmi 
salt  tor  epihues  (iocs  not  Briftr  hoai  llic  st^lio  eaergf  of  il 
oegativo  member,  but  from  n  peculiar  farm  reaidMlthfl 
whieh  aiao  ia  independent  of  its  Imaioity. 
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When  we  remember  this,  the  ready  solu- 
>f  KicUllic  copper  in  AmmoaJa-water  must 
as  as  a  very  remarkable  and  sigtuticant 
neuoD.  Copjier  is  almost  the  only  metal 
bciug  insoluble  in  H;0,  yet  is  taken  up  by 
H:0,  though  the  oxidos  of  many  are  so- 
in  this  liquid.  Copper,  in  fact,  is  a  very 
tic  probase,  and,  as  are  also  several  other 
,  n  Btronger  in  this  respect  thau  Hydrogen; 
must  consider  all  those  metals  whose  salts, 
ing  soluble  in  potassa  solution,  are  dissolved 
monia- water,  without  the  formation  of  double 
■a  being  more  poleut   probases   than  Hy- 


aatellic  »lt  may  be  hoIuUs  in  AQimoiiin-niitrr  under 
oouditiuiu.  It  maj  owe  l!ii>  lolubOitj  to  uitber 
iMSmndtj  at  the  metal,  uid  Uie  eoiiKiquent  acliou  of  tliii 
«pist;le  totheoijbaseH„?I*.H:Oi  (2)  thn  tpndcney 
Ijle  Id  rorm  n  double  salt  nith  tbe  suit  of  II„  N :  H, 
iw  atjie  J  or  (3)  ihe  probasicily  of  llie  Ductal  eii- 
acli  H,K  to  ita  aalts. 

Aon  to  beliere  tlikt  the  Erst  cause  accounts  for  tlia 
of  the  prcdpitat*d  oiiila  of  Zbe  whea  UjN  U 
aa  Id  ■  •oliilion  of  ZnCI.  For  K:0  solution 
up  ihii  otiile,  in  «uch  a  inaDner  that  we  coiu-luili-  tliut 
\tiag  liquid  oontiuuR  K;0;ZuO,  and  in  tho  caw  of 
ifcr  that  the  soluble  Ziiicat()U,K;ULOiZn,0 

and  kind  of  combinalion  eiuuin  in  the  case  of  llagne> 

We  know  that  wbm  II,N  is  added  to  Mg:CI  aolu- 

wlMlfoflheMg.giTiMiK  CLlonu  squivakut  of  H,K:H, 

■  oUier  half  reroains  unprccipitatod  in  the  atable  aud  ao- 

H„NiH;a  ^^  ^^^  ^^  ^^^ 

(Mglci), 
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;;,      431.  It  becomes,  tlicn,  iiDportant  tint  wea 
taiu  under  what  forms  of  composition  e 

double  salt  bj  mixing  tlie  two  chlorides,  and 
tlut  lig.  hRS  either  anj  anlibuic  or  mj  prabu 

The  reiUtnaco,  bj  tho  war,  which  thia  doubJ* 
analogous  compound*  of  Un.  Hnd  Fe.  aa]lso9i!Tto 
by  H„NiH;0,  a  a  renmrkablc  proof  thai  ibrrr  ii 
tachmont  eii!r(sd  in  the  formalion  of  double  lalta.    Elite 
baaee  are  held  in  tlieir  place  iu  ciudi  compounclt  by  a  M*  I 
by  which  they  are  not  baunJ  in  their  Bunple  »alU,  or  (bar 
power  ie  enhanced  by  the  coUstcral  induction  of  ch«  otbtfl 
Bult  to  which  they  are  coupled.     ForH,,NiHi* 
der  ordiuai7  cireuiaatanoea,  a  stronger  ba»  than  dllwr  <f  I 
three  metals  when  in  single  lolls,  and,  by  Tlrtoe  of  tlua 
rity,  compelf  the  first  baJf  of  their  quantity,  in  ihnr  (iai 
to  eichangB  their  it^la  for  the  treaker  Oxygon  of  the 
and  then  the  new  H,N;H  salt,  by  its  own  Icodso^  I 
double  silts,  arrtat*  the  action,  anil  combine*  with  the  Mt 
Yet,  on  the  other  hand,— and  tiiis  itluttnita  the  mm 
from  the  other  aide, — Fe.,  when  boiled  with  iI,,NiHiCl, 
as  if  it  were  s  etrougpr  baee  than  H,.NiII  towanU  ««* 
that  compound,  eipelling  gaioous  IIj.N  and  H.,  and  t^il|l 
place,  with  the  immediate  foraulJOD  of  the  double  cMoridlt 
coiiaidcTable  basic  energy  is  nfoessant  to  eipol  eren  n,  frm  I 
place,  without  the  presentation  of  a  fresh  halogen  to  tba  MM 
gss ;  and  more  potent  still  must  that  force  be,  which  wiU  imi 
anotluir  base  unoonditionally  to  supphint  th«  II.,  when  lis  !■ 
energy  is  exalted  by  the  addition  of  the  B,,N.    Tct  lU>  6m 
as  eicrtt<d  agniast  one  part  of  the  n,,NjU,  uin  only  bvMi)fii 
to  the  Fc.  in  thii  Case  by  the  suicidal  induction  of  the  Dth«  J* 
of  the  complex  base.      One  might  almost  bo  t«inpli)d  to 
pose  that  the  real  oonatitution  of  the  aall  I 

H'*'n''q'  f '^''<-  ""^  '*"'  one  of  the  basic  i 
easily  replaced  than  tite  other ;  but  I  suppose  that  erto  (Iw  Ta 
larians  will  not  suggeet  tho  duplicating  schemo  in  this  i 
But  to  return.     The  third  form  of  eombinatinn  by 
meUllic  salt  is  soluble  in  ADimoaia-watf<r  is  obrioualy  tiaX  vtiict 
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by  the  metals :  this  inquiry  will  lead  us  a 
Lhcr  towards  our  general  syntliesis  of  the 
tbe  complex  base. 

\j  tliat  tujiiid  upoQ  CuO  or  Ag  O ;  and  we  are  war- 
writiBf;  lli«  mult  of,  for  uutanc?,  tlie  U»t  cue  of  *o!u- 
,KjAg;0,  bcciiiiK-  we  know  tliat  Bilvw,  in  almosl  all 
m  the  faculty  of  attaching  lo  iteclf  H,N,  and  we  do 
Ul  iU  oxide  acts  at  ■□  »put;le  towanU  an;  proslylo- 
a,  the  bduTiour  of  Mpper  tuminganilh  Uj,NiIl:0 
rj  be  well  contrasled  with  that  of  iron  filioga  towardi 
i  wlution.  It  niaj  be  stated  that  in  tho  lntt<:r  caeo 
lint  expeU  the  H.  and  H„N  from  the  aalt,  and  that 
ler  actioD  the  Copper  eipvli  the  II.  but  retains  tlia 
1  it  requires  for  the  sntisficlioa  of  il<  proboeic  difpo- 
•eaS  metals  may  owupy  each  or  either  of  these  poai- 
■•.  Hicktl  uffera  a  bcantifiil  inilanre  u(  this  dirersit; 
g  tendeofy.  Tlie  coloura  which  most  nunnbeis  of  the 
i«Ul*  to  which  Nickel  belongs  oonfer  upon  their  com- 
■dar  tfatae  in  maoj  oatea  tct;  iittc^mting.  This  ii  Uie 
with  Nickel  itself,  which,  h;  its  bi-ha- 
it  reapect,  illustrates  a  remarkable  fiict,  nanielj',  that 
A  drtenuine  the  colour  of  the  compouiids  iiilo  which 
^most  always  show  themselvee  when  they  art  bb  an- 
bj  tinU  different  &om  those  which  characterize  them 
eot  u  bases.  This  is  finely  eicmpUGed  in  certain  of 
nine  ronjpouads  of  this  metal.  Tlius  NirOiSO,  ah- 
DOB  HiN,  and  generates  a  salt  which  witli  water  forma 
itioD,  or  the  original  salt  [Nickel -sulfite]  dissoties  in 
:0  water  with  s  blue  colour.  This  solution  yields  blue 
probably,  the  following  formulae — 
(H,y),:SilO;SO. 

(h!o), 

0i8,O„  mixed  with  H„NiH:O.S0„  yieldssgrecn  so- 
which  green  ciystals  are  obtained,  witli  the  formula 
H„N;n;0;SO, 

Ki[0;SO, 

(H!0). 


tra  coHSTiTimoit  ov  ubTK  | 

;^f     432.  The  simplest  case  of  tl 
,  cation  of  salta  is  tliat  in  wliii 

Tlie  former  of  Ihcsetwo  (rompounda  ti  tnppawal  tnMn 

ties  to  be  of  iho  atriietu.ro  rrprcsBiit^d  thu*  j — 

HjS;H^0;Ni.O 

H,SiHlO;80, 
that  ig  to  Mj,  u  ■  double  aalt,  containing  tiro  eqoi 
baiia  HjN;n,  one  of  wliiuL  ii  unitnl  to  Ni,0  u  u 
The  same  chemiili  bsbiudo,  Uut  when  KiO  a  di> 
Hj,M;H.'0  ffster,  a  salt  eantaiiiing  Nickel  u  an  «i 
obtained,  that  is  to  s»j,  that  llin  rwultiug  oomjioiind  ji 
H3,N:Ni:0,  but  Hj.NiH!OiXiiO.  But  >inM  Si.O 
not  dissolve  in  K;0  Bolulioo,  nor  form  anj  Etablr  CO 
with  E:0,  and  {■  not  iLnowu  in  any  other  riar  to  act  H 
■t  jle,  while  Ninknl  Ua«  alToiig  pmbuia  propcrtieB  wmwA  I 
we  may  bs  quits  Batinfied  that  in  cacli  of  thaie  two  caaet  1 ' 
i»  tlie  trui;,  and  the  latLfr  on  oronoout  phrn  of  the  a 
of  the  compound,  bb  respcvtg  the  tide  on  wltioh,  rollaiotl^ 
metal  is  disposed.  HiTi!,lhrai,wc  hircNirliel  in  two  aWi 
a>  respects  HjN,  flnlly,  as  a  probata,  filing  a  bloc  (ijIdi 
secoudly,  as  an  aiiCibase  in  a  double  salt,  coiifernng  on  tit 
pound  almost  exactly  th?  same  grtea  colour  which  bdoof 
piiru  h;dral«d  sul/ute  faulfite].  Bui  don  Kirkd  fit*  m 
Bntibue,  and  «o  tako  the  third  position  in 
jioiuid  ?  and  if  so,  what  colour  docs  it  deU?<riui 
notanantibaee  with  OiTgon,  but  nrhen  combined  w 
doftsin  hU  probnbililjasaump  this  function.  Wch«TotT(tyia 
to  beliiive  that  in  this  mped  it  follows  Irun  and  CoUII,  •! 
which  it  is  10  closelj  sllird,  and  both  of  which  form  toj  ik 
and  energetic  epietylos  with  Cjonogcn.  ButtheopisljleofBI 
is  niuch  WMker  in  its  attaclunnut  for  pnmtilobiuca,  eapn^aU}  I 
n, Cji.nnd  therefore  Ni,Cj[C}rauicklaiv]  is  taail^ n«>T««d ftl 
compound*  with  proitjlobnsic  cjvnidca;  and  wc  ara  lut  ii 
qnsinlBd  with  any  deSuifo  H:CjiNiCy  [CjanickUrie  Id* 
Aa  respeeta  union  with  its  appropriate  hydrT>gm  pi 
(H:Cy),  it  b»r«  Ihu  same  relation  to  tha  CTnuidoof  Iix«  anJl 
Cobnlt  that  00,  bears  *«  SO,  in  its  hchavi.jur  lowanlt  IIiO 
the  former  separutes  at  oneo  from  the  simplD  acid,  the  U 
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I  mctnl  takes  up  a  single   equivalent  of  the 
I  HjN,  generating  compounds  of  the  form 

oit  pmi^lpnllr.  But  Ihe  adhcuic-nof  Ni.Cy  lollienlliu- 
aaclr,  that  it  Torms  with  ttifm  compounds  whk'h 
•  ■tFDDgtr  ocids  WD  dwinnpoae.  Thus  tlio  otlapliment  of 
e  (tile  of  Acetic  [Acctiric]  Acid,  ia  not  euSiciHiit  to  dc- 
tl  frnni  the  rompoiind  of  its  cyiinide  [eyate]  with 
Foiilier.  that  the  metal  Ni.  ia  preaent  in  [he  laat-nien- 
mpl*^  Hit  in  a  very  different  ctate  from  that  id  vliieh 
^  in  Ua  ordinaij  aalti  as  a  ba>e,  (■  eTideut  from  the  fact 
\ifb  Vine,  and  among  them  Ni:Cy  itself,  are  rcadilj  de- 
A  hj  BjHiH^S,  with  aeparatioii  of  Ki:S,  this  compound 
lo  of  Potuxium]  ia  not  iflccfcd  bj  that  Tehicle  of  8., 
i  nearly  all  metals  nhcn  tliey  are  in  Ihu  buac 

I  hara  laid,  then,  all  analogy  vould  Irad  ui  to  bulierc 
si  ofNiCjwilh,  for  instance,  HjSiOiCj.iB 
f  tbo  fonn  H„K:H:CjiNi,Cj,  and  not  of  the  ftmii 
le  compounds  of  Ni^Cy  with  the  alkaloid  cya- 

to  lie  at  the  eltremo  of  a  series  of  double  sails, 
wtieiv  tlie  second  member  of  the  coiipleil  compound 
lere,  OTcr  tlie  end  of  the  first  member  into  the 
a  true  qiistjle  {we  §  166,  p,  US).  And  we  are  coii- 
le  coDclusion  that  the  Kickel  is  truly  intib.isiu  in  this 
It  oolotir  of  lite  compound.  Thie  sail,  wiicii  crystalhicd 
M  ■  clear  ycUoiT  colour,  Miihout  the  Icnst  tinge  of 
ih  an  approach  to  orange  somcUmes  (the  fint  pro- 
aidiag  on  the  amount  of  water  in  the  cr3'Bta1s,  nhiiJi 
'  in  two  dilTerent  ronns).  Kon  we  hare  SL«n  that 
n  in  the  pontion  of  a  baae  in  a  irystalline  aalt,  coupled 
liaa  in  crery  instance  a  green  or  a  blue  colour,  greeo 
etal  ia  anlobasic,  blue,  more  or  lua  inclining  to  purple, 
■sic.  Indeed  the  NiiCy  ilseir  (and  it  ia  truly  a  salt, 
able  of  acting  as  an  epistyle),  wIicd  united  with  water, 

hai  the  greeniah  tint  usually  ealled  apple-green,  Aotl 
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Hs,N;B:na.     Salts  of  this  descriptioa  wil  B 
presented  in  diagram  form,  thus,  >>-  —      |  ■< 

tliis  rliaogc  from  green  to  jcUaw  which  it  nhibita  m  t)wl 
tion  of  its  >o-call<^d  double  CTsnidn  [tlie  Cfraickklvt^  1 
cisi'l;  paraUut  to  the  similui'  mutation  of  tbs  coloi 
to  jeQovr  wliioh  is  nhibiled  bj  Iron  on  ito  tcM 
the  position  of  a  W«e,  ■»  in         |       .  (fl  dial  of  I 


Now  ire  uisj  iritDeu  thii  change  of  colour  la  •  t«jl 

and  inttmi^li'e  reaction,    Bj  diasolring       '  -f-  in  B|S| 

wat^r,  aaolutian  ui  produoed  haring  ablnc-purplror  amdt 
colour,  the  most  superb  tbal  on  be  ipu^neil.  If  In  thka 
I1:Cf  ia  «lo<r!j  add^  the  (lurple  colonr  ia  gradual^ 
guished,  a  neutral  tint  ii  ablaiiHid,  and  Iliii  ^iluallj  gin 
to  a  clear  ydlow.  TSow  it  ii  aomeirhat  rnnarkablis  t^ 
change  &om  blue-piirplc  to  yclloir,  the  liqaid  nmrpMacill 
the  phase  of  green,  which  not  only  might  tw  c*pcDl«d  fri 
ivlattTe  ]Ki>ition>  of  Ibew  eoloun  in  Uie  nlirotiiatiti  Md 
which  belongs  of  epeci*!  right  to  Viekti  wlimBTcr  it  ii  p* 
an  autobnK,  citlier  in  linglc  ulCs  or  in  pidjlialra  at  wHi 
ths  colouring  agent.  We  mi^ht  inKir  from  Ihn*  plM 
that  Ni.  is  natbsr  pnvent 

or  at  the  end  of  the  action,  or  during  anj  intenudi 
tho  change.  Xhe  fact  is,  that  the  solute,*  or  mbalaw 
in  the  ari|i;iDal  purple  lit^r,  i>  in  sit  probabilitj  a 
form  (Hj.NJ.jNiiCy,  and  at  the  cud  of  the  pnMma 
aolution  oontaini  the  tall  n,,y -.UiCj ■,i:i,Cj.  Tha  1 
which  we  liBTO  added,  ha>  in  truth  been  inleqxued  bttvM 
HjN  aud  the  Ni. ;  and  this  metal  has  paned  from  the  pti 
of  a  probaar  to  that  of  an  aliliba».  And  bene*  tha  elu 
bur.  The  Hydrogen  liaa  eipelled  the  Nickel  {mm  U* 
jirdbsae,  not  by  iM  own  superior  right  to  tha 
Niclial  can  luiiptunt  it  in  that  same  function. 


•  By  »ulut«  I  m 
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:  when  the 
1  epistyle  liaving,  for 

duMlTdd  in  HjXiHrO   WBl«',— but  in  rirtua  of  tbo 
ojojcd  by  Si^Cy,  though  not  bj  lii:  O,  of  acting  oi  ui 

stmiiu?  tlmtswU  Boinngiilficpntia  beaut;  uid  aocu- 

ij  poiala  of  its  phjeiology  and  react  ioui  *s  this,  wliich, 

liMaiiv  of  wij  other  nituie  for  il,  1  must  bo  allon«l  to 

iiallj,  (,'jrwJe  of  Hjdroninoaiclcl,  or  Hjdroiiino- 

wltv  ihould  hare  escaped  dcscriptioD.     lu  tlio  onlj  book 

1  Snd  any  notice  of  the  iictiou  of  n,N;H:0  wntor 

JEhnelin'*  ■  Huulboot  of  CbBmiBtry,*  Watta's  Kng.  Tf. 

498),  I  find  it  stated  that  "Ujdralcd  Cyanide  of 

Ins  ijDJekiy  in  caustic  Ammonia,  farming  a  yelloiHih- 

m,  oontkiniiig  Cyanide  of  Kiekel  and  Amiuoniuin, 

I  of  Ammonu."    1  caunot  thiiik  that  the  vipmnient 

i*  itatement  aas  foutidixi  was  made  with  pure  mate- 

t,  weU-wuhed  precipitate  of  N  ickel-Cyanide.   I  luve 

•caro  of  timfO,  for  the  purpose  of  preparing 

li  I  hafe  lunntioneil,  and  which  preaenlud  itatdt  to 

time  I  tried   tlie  uipehnient  of  treating   >'i:Cy 

•nd  I  haTc  inTariibly  ohtained  the  same  n«ult, 

mNihyatine  solution  which  1  have  aboTe  doACribed. 

irgaoua  purple  hquid  the  salt  may  be  obtained  in  fine 

vdiSiMviilfbniu.  BytlieBloweraporaliouof  theH|,N 

.•0lut4l>n,ittaprDduOKdiuprisniatic  ntvdles;  tbecool* 

Htunl«l>olutioD  yields  it  in  Oat  plates,  lu  either  nae 

I  an  of  the  aame  beautiful  dwp  an^byst  n>lour,  and 

>ao]oilf{aa  they  arecoiercd  by  the  solution  from  which 

:  hut  on  exposure  to  the  air,  or  on  being  plsiicd 

iBy  becwme  opaque  (probably  from  the  loss  of  a  wr- 

jot  IT],  K),  and  assume  a  delinle  IJ^-blue  or  French 

I  ha*e  not  had  an  opportunity  of  completing  it«  sna- 

ITS  aaluBed  myself^  baffercr,  that  its  compoaition  ia 

py,  but  I  hare  not  asoertained  the  numtier  of  equirB- 

|S  which  it  contains ;  when  this  point  ba«  deon  deter- 

particle  may  be  preEied  li>  tbo  uicuib*r  "  Ily- 


434  IBB    COKSTITTJTION    OF    KALTS. 

instance,  three  dactylcs.     In  the  latter  e 
will  be  obaened,  we  have  developed  a  fori 
feet  symmetry  about  a  mesial  axii 
Kumed  by  the  diugram  may  remind  us  t 
a  pair  of  limbs  of  some  vertebrati!  aniniEil.  1 
or  other  of  these  forms  all  the  salts  (£  % 
called  "iVinmouiura"  [Ilydroiiiue- Hydro 
long.     There  are  many  instances  of  it  am 
tallic  salts,  such  being  included  under  the  j 
terra  hydronipes,  more  precisely  one-hydi 
Thus  we  have 

H3.NiAl:Clt  [Hydronm-Alumi-chloi 
Hj.N;Zn:0iSOj  [Hydronino  Zinci  s 
Hj.N;Cd;I  [Hydronioo  Cadm-iodade].  J 
H3,N;Cu':Cl  [Hydronioo  Cuprini  cliloi 
Hs,N;Ag:0;SOa  [U  yd  renin- Argyri-sul 

dronine"  ia  Uie  nnoia  I  hare  [impoMd  for  Ibe  wmpoiml  1 
more  IotuI;  and  uniting  enlt  CHiinot  be  found  bji  uiy  one  (er  ^* 
ike  in  Hiuit}-ti».  It  b  a  ver;  bard  slid  *tahlo  coinpoun^  mI 
miglit,  I  ihould  tliinV,  he  useful  u  a  pigmcDt  or  djv. 

Tliaa  Niekpl  mlon  [nto  the  cotulnicUon  of  Mill*  uwn»r^ 
Ammoniiiu  in  the  Ihrce  diflbmit  poiitiuns  ofAnlibM)^  AuuIm 
Bud  Probiwe,  confi'iriiig  an  Ihc  aompoutid  in  Uic  Bnl  M> ' 
jelloM,  in  tlio  Bcoond  >  gnen,  in  the  Iliinl  a  blue  (V  pO' 

■  Sw  g  939,  p.  889.  I  take  Uio  numeral  prrfli  in  &atam 
fVoiu  the  English  Itrnguup,  not  froiu  th«  Onvk  m-  Lalin,  kc*"l 
epibiua  itni  neither  bfwoid  nor  ■I;r1'>>d' 

t  This  compound,  ae«ording  lo  lh«  iwubI  ibwu;,  wlucb  » 
nunea  the  equiialent  weight  of  Aluminuro  to  be  13-1,  ciul  & 
oiide  to  bo  A],0„  is  writtfii  8(H,NJ  AIjiCV  I  "  "^ 
this,  And  all  sinular  faruiuliD  Tor  rampoiinda  of  A 
nolo  reallj  three  equivnlcnts  of  llio  wiupoundj  Uumdm^H' 
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t  the  <<innl)iiiiTi^  mluo  of  jUuminDin  as  j  times  mare 

fa  tlul  t  tnie  the  pTDper  iiutnber  for  this 

h>  be  IS*?  K  ):=9'13.    M;  raaan  tor  tliis  is  thnt  I  consider 

B  Tery  highrat  (Ivfree  unliki'lj  to  be  Gu.-t  nud  illogical  in 

o  lOppcaM  that  nniong  a  host  of  ElmDmts  nrhich  idl,  with 

r  nr  are  heiienxl  to  enter,  into  combiiintion 

n  niigle  cquinlmli,  tlinv  should  be  n  iinglu  Epm«« 

I  ia  (-otiii>otilioii  at  a  single  molecule,  but 

Intirinatoms;  and  llieve  alwnji  united  with  n  plurnlil}!  of 

h«Felnneiit.  Beside*,  there  i«  no  sueh  ooeentricilj- of 

a  tlie  Mils  of  Aliuuinuni  m  Io  lend  ua  lo  imagine 

w  ID  ootislitutioa  from  those  of  sll  other  bues.     Il 

Pitel  lhi>  medU  is  nol  ■  poverful  bare,  that  ituMns  to  set 

n  offtn  AntibMe  in  ix^rtaln  compou  ndi,  and  thnt  it  doc<  In 

h  tbe  tmennlilHScB  in  the  scheme  of  natural  DlTiuK;. 

is  not  indicated  in  the  leo«t  degree  bj  the  (isijuifonB 

I  boUe**  tliiil  this  ainguliirdepsrturo  from  Hie  path  of 

u  pMToked  bj  the  rescmblanee  in  fuoetion  of  the  Oiide 

num  lo  the  *o-called  sesiiiiioiides  of  Iron,  ofMangBiiese, 

f  Chramitun.     I  am  inclined  to  eonaider  that  these  three 

^  'lU  and  some  otbers  (see  $  222,  p.  20S)  ors  ofa  twofold  iislure, 

nnic  into  Knnbiuatioii  under  tvo  molceular  constitutions, 

ri/  in  fart  two  equiTaleol  'allies.    The  metals  here  icalnnoed 

.^  liro  seta  of  aalu,  in  one  of  which  the;  imilBte  the  lialiits  of 

,'Li»m<n,  while  in  the  other  they  follow  Alominum.    Under 

'    now,  llie  Hagnefoid  aolts  of  tliete  three  metals  should  be 

I'D  F«:Ua^MntHR^Cr:na,  as  uiubI,  and  the  Alumiuoid 

-  na  Fe*;  tJa^Mn':  Ha.,  Cr'Ha;  thinr  comhining  ruiiies  in 

r.imiur  ooni|ii>mul>  beiog  rcsprcHTd;  28,  27'6,  26'7,  und  in 

UilW.  18-7, 18*.  17-8,     II  is  the  perfeel  analogy  of  (beso 

;■  HT  compounds  to  true  sails  in  onlinary  chemical  bcliaviour, 

),il  iniitai  iis  to  consider  them  as  binary  compouads  )  but  witli 

-'•j'Tct  to  tlieir  conslilntiun,  as  in  other  cases,  for  final  Judgmei:) 

'<;  )li<-iuU  refer  to  the  roltaic  pile.     I  would  call  such  eleinenU  aa 

o-'ii  In  hare  Iho  ililTeRiut  combining  valnea,  "dltimioui,"  from 

Lvr  (iTvk  *li.  doubl;r.  TIM*,  'aloe.     So  I   woidd  atj  thai  melsis 

flLii'h  in  their  second  state  of  higher  salificnliun  are  united  with 

[u  mudi  halogea  aa   they  toko  in  their  first  condition, 
V  2 
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ore  in  tlie  laltor  aue  la  the  "  unirBk-nt  *'  aUtc,  in  (I 
"  anquWaient."  And  of  thosu  metals  which  in  tlwir  III 
nf  salts  eatiafir  tnice  u  much  halogen  at  in  ibiir  finl  iri 
would  sa;  that  they  are,  in  their  semnd  wlta,  in  iW  "  bint 

Admitting  Uiat  in  tb»  case  of  each  of  tlteoii  mf  taU  the  m 
leriee  of  oompounilf  are  tiuc  binBi;«lla,  thrrc  an  ufocan) 
othor  modes  of  eipkuning  or  of  ei]iTFS9inj;  Uiii  fact.     Eilla 
iua;  BUppoae  that  the  ultimate  or  true  nlue  of  llioe  nuH 
tlut  which  thej  hare  iu  their  state  of  higher  ■liflr»tiai^  ■ 
that,tu  hippeni  irith Carbon  in  tho  loogenooi  ivnipoundi^lll 
poljineriEed  or  ilimeriaed  in  llieir  lover  otfnililicn  i  or  <n  ■ 
imagine  lliut  the  halogens  nhich  arc  united  with  than  n  ~ 
an  eialtstiaa  of  their  molecular  compleiilj  and  i^Uooi 
in  the  higher  sena  oF  anite.     Tho  Gict  that  tliia  dnplinljr  efi 
fltjlutioa  if  peciiliu'  to  the  compounds  of  onl;  ■  fetr  mfUJt  M 
lead  ua  to  coaclndo  that  the  cliange  occur*  in  tli«  miUlUca 
bfr,  not  in  the  halogcnic  part  of  lliv  salts.     Another  lant  ■(! 
maj  lead  us  to  conclude  llmt  this  pliFQomenon  i<  doe  to  M 
affection  of  the  metal,  and  wliiub  may  be  a  graiind  for  In 
that  the  metal  haa  suflprvd  polTmeriution  *rbm  pnwol  ia  iM 
lower  salts,  and  not  fission  when  in  the  higher  aaha,  t*,  4 
ujidwr  ordiuiuy  rirciunBtBnces,  the  higher  sslta  of  (wcb  d  ill 
ditimious  metdla  are  the  moat  slahla.    Under  Ihi*  tisw  at  Mf 
suppose  CluiE  as  complex  molecules,  cousislins  of  d 
mHuls,  are  generaUj  more  euilj  decomlioiieil  tlian  MinjiltrfM^ 
so  coLiipiin  luoleculea  of  the  same  elcnumta  majtcnd  (o  fiaHflM 
simpler  a^rcyations.    Thus  we  mn;  ny  the  con 
molucula  (Fc'|)(=Fe.of  ourusuat  notalinu)  liaa  a 
deucjr  to  resalre  itself,  undM-fatourable  condition),  inM  (iF^"/ 
bnng  the  basic  molecule  of  Fe';  Cl  =  t(Fe,Cla).  Bat  on  IhelA* 
hand,  this  would  almost  oblige  ui  to  suppoae  that  we  iHUMt 
;et  obtained  a  biiior}'  iMmpound  of  a  simple  atom  of  iroa  wtA 
single  atom  of  hologun  i  but  tlut  Fe,ci,  ia  3(fc,CI),  nul  Ik 
FeClis  fujCl,— fe  repmeiiliDg  the  unit  of  in.n  ■ithststa' 
*i  =  '/  =  i-7.      Jiad  of  counw  no  reaion  mn  U-  awicnsdalff 
tlu!  ainpUScBtion  vC  the  p«l}'meria«l  molecule  should  be  ir 
atfr,. 
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■j,N.ng:Cl  [Hjrdronin  Hernii  chlorade].* 
Ij.Jf;Hg';l  [Hvdroniu  Hennin  iodade].* 


r.wiU 


llmnci,  Ihe  afoeptcd  mjrtbolt^iinl  (jrnonjrni  of 


»  oitu  ■ 


J  lueful  n 


e  lor  ihe  nieul 


K,]h*  b<«ni  rallfil  kAct  |!i»  rolalilc  god,  evpeciallj  Tor  iif»  in 
3a,  whsmn  the  rbimt^  compounil  Hj'drargjTuic  u  in 
Dotdutm  irilh  the  inbtile  mobilily  either  of  the  meuengn 
'  bia  metaUiG  names&kp.     It  is  corioni,  and  a 
•a  UKfut  (nan  iIf  bren^,  aad  formerly  to  cnr- 
gdwmiat)  tl»t  erea  the  pncti<»  of  their  arieiife  thould 
)  Hcmmlio  Art,  bks  fUlm  allo^etJier  into 
.     jLreonliiig  to  the  usnal  form  of  metallic  tenDinoIogf, 
toj  aptl;  use  Uie  oord  "Urnniuni  "  to  represent  Uer- 
A  ma;  ilerire  oompound  terms  from  lliis  tjooiiyiD.    Nov 
r,  Uke  ItOQ  and  wrtAin  othpr  melalf  niCTilionod  in  tbe  Ust 
«  DoUtop.  135), u  well  ■sC(rppcr,Co!nll, Tin, and probsblj 
n  aad  Iridium  (tee  notes,  pp.  439,  45»1  wems  la  eiist  in 
imu,  in  neb  of  nliich  it  id}  as  n  true  bnw,  lo  be  m  bet 
It  differ*  from  Iron  and  its  congeners,  but  resenibtrs 
a  ibia,  Ihst  in  the  second  ««-rir«  of  nimpoimdi  wbicb  it 
d  wbieb  Mein  in  some  cshm  hC  least  to  be  true  binsnr 
pracnt  in  half,  not  twn-tliinls,  of  the  proporlion  by 
'    ;tit  in  wLiob  it  enters  into  Uut  serial  wilb  Iho  sniallar  pro- 

■  .on  of  hfllogm,  so  that  in  its  tecond  state  it  is  not  sc^iquira- 
.1 ,  but  InraleuL    Xliosu  compounds  of  Mereaiy  which  contain 

;i.>i.'  porta  b;  weight  for  each  chemical  unit  of  halogen,  seem, 
frv.ni  ijicir  close  anologj  to  the  salli  of  Silver,  to  he  Iruo  »lu. 
1  >iij>  IS  iWTifirmcd  b;  the  fannatioD  of  a  definite  Csrboiiale  [Cm- 
M«2,  and  of  a  crjslalline  Sitrate  [Nilrut«]  of  Mcrcur;  in  (his 
^^Utian.  Of  the  other  sorica  of  compounds,  in  whicli  this 
^^k  is  pKaent  Ju  the  proportion  of  onlj  100  parti,  b;  neigljl, 
Bbctl  hdogen'Unit,  we  are  inlbrmed  bj  Farada;  (■  Electncol 
RcsKbn,'  691.  Goi.  1311}  thai  the  iodide  and  ehloriile  are 

■  TollaljUa;   and  in  this  habit  llicf  asr™  ""itH  olbor  salt- 
l^jilimtlialDontwtiapluralit;  of  propoHJonala  of  halogen,  as 

e  genimll;  with  theepitljlcs.      Au'l  llii.*!!  compounds 


|t  Uie  part   of  ti 


e  epislvlis  ia  c 


»it!i  tbo  ttlkaloid 
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talU ;  M  tluit  iro  are  uiTit<!d  lo  ooDclud^  thai  llw;  •>«  1^ 
ramponuds,  but  conlua  oncajunalcnt  ofiiiptal  nrntci)^ 
hBlogen,  *o  tb^t  for  otaiuplu  «f!  ihoul.l  vAte  ll 
pDimd  of  HirroBin!  sublimBto  with  K^CI  ttiiis  E-C 
But  Ibme  are  ocher  fafts  irhjch  ma^  incline  Uf  la  t  " 
ntBrcunoiis  ivrnpouuils  of  this  degree  •au\y  exist  a 
tlut  the  metnl  is  eometiincs  pr>»snt  ia  tham  m  ■ 
tionnl  of  >  luirer  equivalent  «vig)it,  luuttd  with  k  «iael«4 
of  tinlogoD  ;  Ihivt,  in  short,  some  of  Uirsc  compotuidl  ■ 
Bills  in  trhieli  the  combining  nilue  of  lliia  mettl  i* 
100.  The  compound  whi-ch  I  hare  ivpnw3it«d  ii 
U^NiHg':!,  iasnilliutnilion  of  ikii.  Iflhii  ooc 
tJoDi^nemightcoaeludcth&t  itiiulihBlDitl(»ccDotetoJi9CilIkH 
nnologout  to  nj,!l;C,0,,  und  H„NiSu,C1„  uul 
Hj.NiIIglj.  But  eomc  othrr  rpaiarkslila  rOTngiounili  of  ■! 
I  sliall  hnie  to  speiik  below,  anil  the  ■Ikalini?  raactton  vf  4*g 
■econd  mide  are  the  grounda  on  whii^h  I  (ViuiiW  lliit  tbc  M* 
poundiof  this  Koond  degree  and  among  them  thr  higher  foiUd*^ 
in  onu  eunditiou  truo  salts,  nnil  in  auot  bet  stale  ptnhaln,  arp» 
liBpa  f^iitylei.  la  it  not  pouibie  that  Die  diincrpbuu*  nalMirf 
the  seoond  Iodide  of  MDrcurj'  ma;  be  connected  iritb  Ihit  doall 
cbemicat  enpibilit;  ?  So  that  perhaps  «b  ma*  hm  in  tbe  jdtt 
TarietyHg'I.andin  tbeiTd,  ligl,.  Tlimotwoiiiid^ofiiiimirioi 
compouudB,  if  enoh  cast,  vo  ijiianlitaliiolj  Uomerif  witll,  n 
(irobabljr  oonrerlible  into,  wii'L  otliw.  Tho  foni»:f  wiD  wnttl 
Meroupy  with  tlio  equivalent  number  100,  thi-  UtKo-  "itJi  «* 
value  200.  To  the  mrtnl,  I  hen,  in  the  fonnur  wrt  of  tin*  tW-Ui 
I  would  apply  the  tcprm  "  Ilvrminum,"  »i>  ivprracnlitig  IW  p* 
of  it  by  weight  by  the  symbol  llg^,  and  ^ipnwsing  ■)**}(  Ij  H| 
and  by  the  vord  Uvrniiuin  n  u»il  oonloining  awporls  bj  *  '  ' ' 
of  llie  BBmo  nwUl.  TIiub  llgCLj  ami  3(Hg'Cl)  wili  rnp 
equal  quantitiea  of  tlio  iwoond  Chloride  of  Mon-uty  undfl 
liio  Blntes  pespvetiruly  in  wliirh  I  »ai>jioBo  it  lo  ctiit. 

•  I  beliiTP  tlint  the  compound  lIj.NiPdiO,  dtnscribod  bjB. 
Mflllcr  (Ann.  Chem.  und  Pbnrm.,  b.  Uiivl.  s.  Uli),  i     ' 
alknli  of  tho  fomul.  IIj.NiMtO  lh"t  hn*  yH 
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Hj^ ,  X ;  Pt :  O  [  Iljdroniiio-Plat-oxade]  * 
H3,N  Pt':Cl  [Hydronino-Platiiii  chlorade].t 

Ij  an  alkali,  be  it  remembered,  we  mean  bucU  a  definite  imoxide 
Vaoude]  of  a  definite  base  as  is  soluble  in  water.  The  formation 
•C  aach  a  compound  is,  except  in  the  cases  of  certain  carbonous 
ttjpobucs,  the  highest  expression  of  the  dcfiniteness  and  energy 
af  a  base ;  but  few  of  these  complex  bases  arc  known  to  form 
Idhiite  oxides  (oxybascs),  fewer  still  form  alkalies.  That  Falla- 
Som  if  a  Btron^r  probasc  is  shown  by  tlie  (act  that  the  solution 
af  this  oxide  (H3,N;Fd:0),  though  it  is  a  stronger  alkali  tlian 
Ammonia,  which  it  will  liheratc  from  aalts,  will  not  dissolve 
Oi:0,  or  Ag:0,  which  are  dissolved  by  Ammonia- water,  because 
Vbrir  metallic  bases  are  stronger  probases  than  the  Ilydrogcn 
^rhich  tliey  supplant ;  that  is  to  say,  Cu.  and  Ag.  which  arc  mucli 
itronger  bases  than  l*d.,  are  not  so  mucli  more  energetic  as  pro- 
basi'S  as  to  be  able  to  displace  Fd.  from  this  probasic  position. 

•  See  note  to  p.  -155. 

f  In  the  case  of  Flatinum,  just  as  of  Mercury,  we  have  the 
atrongcvt  grounds  for  believing  that  tlic  metal  is  ditimiouii.  Thr 
eompound  which  I  have  represented  in  the  text  as  Il3,N;Ft':Cl 
is  commonly  taken  to  be  (Il3N)2;Ft,CT^,  lH?ing  called  Anmionio- 
biehloride  of  Flatiimm.  Oerliardt  ^vritcs  it  N2lT4ptj(IICl)^., 
caUing  it  Bihydrochlorate  of  Diplatiuaniine.  I  must  defer  what 
I  have  to  say  on  the  nature  of  this  compound  for  a  few  jiagos  (mv 
footnote  to  p.  459),  just  remarking  here  that  there  is  not  the 
hast  evidence  of  the  existence  of  any  such  body  as  **  Diplaluia- 
mine,"  either  as  base  or  as  epibase,  and  tliat  there  i^  no  necessity 
for  giving  to  the  particular  compound  here  in  question,  t*ither  si» 
eomplicate<l  a  fonnuhi  or  so  prolix  a  name  as  tliat  which  ^l. 
Gerhardt  has  bestowed  on  it.  We  might  however  «ui)pose,  from 
its  oritliraetical  composition,  thatJIFsN).,;  Pt,CL  is  the  trui' 
formula  of  this  bodv,  and  that  it  is  a  haloid  formed  by  the  union 
of  two  wjuivalents  of  the  epibase  IT3N  with  one  of  tlio  epi>lyle 
PlCU.  FlClj  is  undoubtedly  an  epistyle,  and,  as  huHi,  foniis 
K:Cl;Pt,Cl;  [Kali-ehlo-platete].  But  certain  niodis  of  forma- 
tion of  the  compound  cited  in  the  text  seem  to  iml irate,  I  eon- 
coivi",  that  in  it,  at  K*ast  in  certain  states',  the  metal  and  tin* 
Clil«>rinc  (tliough  present  in  tlie  same  weight-ratio)  are  no  longer 
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II,'N;Ir:C!  [Hydronm-Iridi-diloredefl 

Il3,NiTr:Cl[Hydromii-Iridim-chlora 

•  ^™-       433.  To tliebasesofsaltsthuscDTitaininganng 

""■»■    molecule  of  HsN  as  an  adjunct,  uames  have  V" 

given  compounded   of  the  name   of  the  t 

base  involved   and  of  Ammonium,  the  tenn  6 

stowed  on  tbe  basic  member,  Hi[,N;H;,  of  Amiu 

nia.     Thus  we  meet  nith  the  words  Cupn 

nium,  Argent  ammonium,  Platiuammouium.  ] 

if  this  form  of  appellation  had  been  invente 

to  indicate  that  the  salts  eoutained  comjiles  t 

of  tbia  particular  type,  and  liad  never  been  U 

in  ihp  enme  relation  to  nrh  othn-  which  Ihr;  h»re  in  PtCl^ 
that  the  metal  it  here  truly  basic  and  pn>b««io,  not 
that  it  has  undprgona  a  proceu  a{  fiBciuii,  aoJ  if  i 
valrnt  cocdition.  I  conclude  that  this  bod;  ia  a 
tliat  in  il  tho  metal  h«s  not  the  parahiniitg  Tiilue  9S7,  bnl  Mil' 
I  ahall  fasTB  to  show,  in  llie  »equBl,  that  Ihia  thnitj  ^nanl' 
eimpleet  riev  ofa  large  number  df  oampoanda,  pfvl<mn(  tt  ta 
brovitjtoM,  Oerhordl'*  word  PUtinieiim,  cunlaininglbiaiiirtiL 
I  would  xae  the  word  Plttlinuiu  H  ■  root  (or  Ihe  dtiritalioa«( 
ihe  nnnies  of  th«u>  compounda,  applying  to  Uui  mHal,  oltt 
in  it>  ordinar;  aljite  of  compoiitton,  (he  ahorlcr  Irnn  "  PbtnB." 
1  consider  that  M.  Owhanlt  [■  quite  corwrl  in  hi*  tim  of  &t 
ditiniioiu  natuni  of  this  mdol ;  but  he  (Cetni  to  harr  ailiM  M 
this  truth  aome  other  notion*,  for  whirh  thnr  la  no  fouodttim 
in  nature,  and  which  inToive  us  inapuuling  labfrinth  of  aloial 
undtBOTitsnglmble  formula*. 

•  This  anlt  ii  that  whiehla  deicribcd  b;  SkoMiUITtJUinalia 
der  Cbcm.  und  Pbami.,  b.  Uxxit.  a.  276)  ■■  [rCIK,n„CL  I 
coneeivu  thai  in  Ihe  formation  of  it  anil  of  ita  analogaea,  thr  mlU 
baaundergi3npBfl9iion(Honot«.  p.  IBt).  IhanplaaalihiiHll 
here  OS  a  aingle  sail  Insteai]  of  rcpre«cnting  il  of  a  doutd*  cl)a>> 
pound,  ffliii'h  atmlu^'  would  temn  to  iiidieal*  that 
advopiilM  of  (he  H,N  thtoij  lunj  hftW  Ih*  bctudit  of 
of  enlta  having  boiei  of  their  }■;polhl^Iil^d  foni 
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1  anything  else,  tbcre  could  be  no  objection 
terms.  But  the  word  Ammonium  and  its 
.uds  owe  their  origin,  I  conceive,  to  three 
conceptions,  all  of  which  they  tend  tu  perpc- 
,  not  only  successively  iu  the  minds  of  all 
fttodcnis,  but  jjermanently  in  tlie  chemical 
sof  all  the  adepts  who  use  them,  Theitfore 
not  think  the  words  should  he  continued  iu 
ftCj*,  unless  they  are  readopted  on  a  basis  of 
'  uuderstanding  of  their  siguilicatiou.  The 
I  oat  of  wliicli  I  suppose  these  words  to  have 
g  are  these : — The  first  is  the  notion  that  the 
iex  base  Ui.NjII  ia  a  self-existent,  probably 
body,  which  should  be  written  H^N,  or 
,  jost  OS  the  equally  unknown  and  improbable 
cmnd  S,0,  is  substituted  for  the  kuo«n  com- 
bat inseparable  molecule  0;S0«.  The  so- 
ls, that  this  complex  base  resembles  or  is 
ins  to  "a  metal."  The  third  error  is  the 
'  that  there  is  a  peculiar  dcGnitencss  and 
jty  about  the  salts  having  bases  of  the  form 
ff;B. 
N  To  the  first  and  last  of  these  fancies  the  bases  ^^ 
estion  owe  their  one-worded  names;  to  the'" 
oud,  these  uames  owe  tbeir  termination  in  um. 
M  not  only  do  we  not  know  any  such  body  as 
N'.  but  all  analogy  is  prophesying  against  the 
ibitity  of  auy  base  of  the  form  lIjBN,  or  wc 
eren  say,  more  generally,  of  the  form  B^N, 
isolated.*  The  only  separable  molecules 
0  ID*;  go  (urtLcr,  oulI  mi;^  lliat  it  tciina  anli)Le]j 

u  S 
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with  which  we  are  acquainted  that,  «a< 
of  tbcee  bases,  luuke  any  approach  in  coniplad 
to  these  hypothetical  bases  thcmselTea,  arc  the  C| 
bases  of  the  form   BjN.     We  know,  aslailt 
shown,  a  very  considerable  number  of  actual  hod 
of  titis  latter  constitution.     We  knoir  also  Beta 
bases  (there  are  others,  yet  to  l)c  instanced,  htH 
hydrc^en  and  these  metals)   which,  as  probM 
after,  but  only  aftefj  they  haw  combined  witli  kiQ 
take  to  themselves  these  at^uncts.     But  wciloi 
yet  know  a  single  instance  of  any  complete  Mffl 
ble  base,  or  compound  of  any  kind,  containing  a 
of  tbcse  opibases  Tinitcd  to  a  fourth  atom  of  lase. 
435.  Now  here  we  cannot  fail  to  be  struck  »itli 
J    the  remarkable  uniformity  of  the  law  of  construe* 
,„.  tion  that  prevails  in  the  two  members  of  sails.   In 
the  case  of  the  epistyle,  we  have  seen*  that  thcni^ 
we  know  hundreds  of  bodies  of  this  denomination, 
wc  have  not  a  single  instance  of  a  fi-ee  stylic  boiif 
formed  by  the  union  of  one  of  these  adjuucts  la 
the  volta- negative  molecule,  to  «hieh,  when  tbii 

thnl  tliere  arc  any  free  butea  of  the  form  B,A»t  iiliwc  AjI  "■ 
ppeseDts  mij'  aiilistvle  or  nudonr  bodj  o(vu|ijiiig  Ihr  Juitilit" 
licld  bj  N.  in  UjS.  Thf  only  bo.tic*  jct  Bniimm.T.1.  »  la 
ei  I  am  awure,  wliicU  eeem  lo  bo  of  iLis  eoDitnidioD  »rt,  'W 
one  of  Lovi^'i  Tin-plhjl  basea,  vhii^h  he  calja  Mcthi<*anMli;l. 
and  to  which  be  gives  the  formula  (C,nj),Sa],  and  hii  Plun^ 
ctlijl  (C^H,),P[J.  But  aoilhet  of  these  bases  have  bna  p* 
paivd  in  a  piire  condilioii,  and  liicir  gubetanUTe  eiiilnifv  •>■ 
eonslitiition  are  doubtful,  tliougli  their  salts  are  (JeCnitc  I  iH" 
alrcmty  stulai  the  prohahilitj  Ibal  ca.-b  of  thise  ■■ilhcr  ii,  of  CW 
loinsiia  qubnse.  (See  pp.  319  and  S2i.) 
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B  Rlready  in  comiiosition,  it  attaches  itself. 
ssponileccc  sppears  to  me  so  beautiful  and 
4iy  to  be  kept  in  miud,  that  even  if  there 
1  dfluger  of  secmiug  to  indicate  a  theory  iu 
idictioQ  to  the  fact,  I  think  it  should  not  Ik: 
Ight  of  in  our  nomenclature.  But  the  terms 
biiinm,  CupraniniouiuiD,  etc.,  not  only  e.v- 
I  tliia  fact  from  our  view,  hut  substitute  for  it 
steading  Gemblaocc  of  another  supposed  uiii- 
hy  wbicb  has  no  place  in  the  reality  of  nature. 
I  be  uo  doubt  that  the  regular  separability 
I  mBDV  of  the*e  cpipolea  of  both  sides,  their 
tadberence  to  their  appropriate  propoles  when 
r  are  already  united  to  their  Bympolcs,  and 
solute  inability  to  combine  with  these  same 
I  vbeu  free,  are  facts  that  depend  upon  some 
I  Utr.  And  I  thiuk  that  we  have  reason  for 
iding  that  this  is  conuected  with  an  induction 
Irftnd  opposite  euci^cs  upon  the  simple  halo- 
■  by  their  uuion  with  each  other  in  the  forma- 
r  the  Halt.  1  am  disposed,  further,  to  eonsi- 
^bat  having,  a  priori,  so  much  reasou  for  not 
fiviug  special  names,  as  of  isolable  bodies,  to  mole- 
CQJar  systems  which  do  nut  exist,  we  sjiould  not, 
Unless  compelled  by  the  a  posteriori  temptation  of 
great  conveuienee  and  of  esca|>G  from  inconveni- 
eticc,  aj)ply  one- worded  terms  to  the  complex  bases 
Of  this  form. 

436.  Next  it  must  be  remarked  that  the  general  n,, 
a  GO  constantly  mode  of  the  functions  of  «"i\ 
roup  of  molecules  IIs,N;Il  to  those  of  "amc- 


iiMPilili  lliimi  iif  rn.l 
«>Dditic>iu  to  alnoTb  Ol 
Uj'.--  yr- •.■■r-.i-?!,  of  U 
uiiouf  iT^-l^ls  ,  f  ihe  llac 
proii;oioil  I'v  Uw  jireik' 
Thi')  I  *uppoM  to  be  o 
UsX,n  sf  (^imparfd  vi 
of  tlii*.  fiihrf  CojOj  ( 
+  Co'0)  is  formed,  aad  t! 
Co  or  C.i',  wliich  enabl™ 
to  eialt  it*  basil-  poirer,  P 
.'x»«!0fH,N',niO,aiid 
m<x  of  The>  kabit  of  Co.  fn 
ItaviD^  less  probaiic  pow( 


golulion,  Btiit  roDSLiiumt  ! 
tliAt  tlie  fiirtber  iMmpIJe 
1I,,S;H    iCl 

+nj,K;ir;Oithot«Oiil 
of  Cliloriiic.  To  tho  uk 
ruplcsnle,  H;Clisnoiracl 
now  CTOlicd,  iu  confortnil 
tlie  cliloridc  Co.j:Cl,  or  C( 
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ric  force  may  bavD  its  strongest  liolil  in  ao- 

aas  of  bodies, — that  of  the  zoogen  cotn- 

Thc  metals  arc  not  typically  either  basic 

t)ln»c.     There  is  among  them   ouc  order 

>  banc,  and  another  that  is  essentially  anti- 

■;  while  they  contain  a  third  which  excels  in 

r  of  these,  hut  is  marked  hy  the  scir-stiffi- 

t  celibacy  of  its  members  nudcr  ordiuary  cir- 

mccs,  and  by  their  strong  prohasic  teiuloncy 

I  once  combined.     So  long,  therefore,  as  a 

ntioD  in  am  and  ium  is  taken  to  be  inHicative 

Die  function,  there  is  not  the  least  reason 

CBtoviug  this  feature  on   our  verbal  symbols 

;  basic  molecules. 
'.  Lastly,  the  complex  bases  of  the  form  BjN;B  f^^„ 
^  no  ground  nf  peculiar  facility  of  formation,  ^ "j^ 
lity,  or  of  pre-eminent  energy,  to  be  cou-  ""'"■ 
i  the  most  delinite  of  their  kind,  and  to  re- 
■  OD  that  account  the  neatest  and  most  jirecise 
JHS.     For  it  happens  that  araoug  the  coni- 
1,  formed  hy  the  annexation  of  adjuncts  to 
I  aide  of  simple  metallic  salts,  the  basic 
I  of  this  particular  form  are  weaker  arid  less 
:  than  aucb  as  are  generated  by  the  -^'raft- 
two  or  more  molecules  of  Hg,N  im  tiie 
!  base,  while  the  salts  of  the  former  kind 
Ibemwlres  much  less  numerous,  and  generally 
I  easily  formed  than   the  latter.     And  among 
r  bodies  are  several  the  power  and  stabi- 
f  whose  base-groups  is  snch  that  their  oxides 
tittct  alkalies,  while,  as  has  been  remarked 
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at)ovc,*  we  as  yet  know  only  one  defitiiu: 
the  form  H^.K^MjO,  namely,  that  Id  wbidi 
represented  by  Pd. 

433.  In  spcakiag  of  those  salts  which 
more  than  one  molecule  of  n  siiig^lc  vpti; 
nescd  to  a  single  molecule  of  probasc,  ■ 
say  that  such  epibase  is  "  repeated  "  twioe,  t 
etc.     We  shall  thus  distinguish  them 
sails  ^rhich  contain   isolable   luultiplt^  tjnbi 
And  we  may  call  the  single  ealts  which  cojil 
peated  eiiibasea,  generally,  monohalcs  with  " 
plpx"  bases,  distinguishing  tbc  nnmlx.-i's  uf  tl 
repetitioiia    by  appropriate    ejntheta.     Thus  ■ 
salts  coQtaining  two  molecules  of  epibase  will 
called  salts  with  "doubly  complex"  or  "diiph 
bases.     They   may   also   be  called  "  twinepib 
styles."     They    are    precisely    analogous    to 
"twinepistylobases."! 
Their di>-         439.  Thus,agaia,diasraDnnatically  wc  mav  rq 
reptdimt*-  sent,  for  example,  these  salts  with  duplex  basa 

the  diagram     J|>  — | — ,   which   will    distingi 

tliem  from  the  twinepibasistyles  of  the  other  li 

/C_    — I — J  to  M'hich  I  have  just  alluded. 

'^^,"*^^m      '^'^*^-  '^^"^  "^ '''"' "  g'^o';  number  of  salts  ha' 

pi.dad,        the  formtdie — 

(H3,N)=;M:Ha,  and  (il3,N).;M;lIa;Ab,H) 
in  which  M  denotes  a  metal.  Ha  a  halogen, 
an  antibasc.     The  latter  arc  of  the   form  wl 

•S.V  note,  i>p,43S, 439,      t  Sw  |  «3,i)..l08.     I  Sec  §  102, 
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lay  be  represented  distinctively  by  the  diagram 

^>  — \ —      <[      They  would  be  called  generally 

■Twinbydronipes."  Among  these  we  find  the 
jimce  of  AI  in  the  above  formulse  taken  by  Zn, 
33,  Mn,  Co' *  Co,t  Ni,  Cu,  Cu  4  Sn,  Pt,§  Pd, 

*  Cobalt  Beems  to  be  not  onlj  ditimiousi,  but  tritimiou3,  oc- 
^nring  m  a  probose  under  three  forms  : — 

(1)  With  its  nomud  Taluc  (29*5)  in  Claudet*d  triple  ealt,  do- 
—ibid  in  the  next  note  and  in  Freuiy's  Amniouia-cobolt  salts 
^Thriijdronino-cobalt  sahs]  (tl3,N)3;Co:Ha.  (Annalen  dor 
Qhem.  imd  Fharro.,  b.  Ixxxiii.  s.  23G.) 

(2)  With  two-tliirds  of  this  value  (19*7)  analogouslj  to  Iron 
n  its  sesquichloride  (see  note,  p.  ^136).  TIic  metal  in  thi^  sesqui* 
■Blent  condition,  in  which  I  would  n'pn^scnt  it  as  Co',  calling  it 
Cobalticum,  seems  to  be  present  in  Fremy's  Luteo-cobaltinc  suits 
(U.  eiV.  p.  289),  which,  according  to  him,  arc  of  the  form 
CbfKagjGXIIj,  but  which,  if  thov  ore  true  salts  (as  the  occur- 

amoni;  them  of  the  oxide  as  a  Mrong  alk:Ui  seems  to  us- 
t),  must,  I  conceire  be  representetl  by  the  sini]>ler  formula 
^H2)j;Co':IIa  [Twinhydronino-cobalticum  salts].  These  I  take 
to  come  under  the  head  of  the  particular  form  of  salts  mentioned 
liere  in  the  text. 

(3)  Witli  Iialf  its  normal  combining  weight  (1475),  eorre- 
■ponding  to  the  second  condition  of  Platinum  (see  note,  p.  139)  ; 
it  appears  to  me  to  occur  in  this  bivalent  condition  in  FnMuy's 
Oircolvltiac  salts,  of  which  series  their  discoverer  repn»sont!!  tlio 
fulpliate as  Co.,04»2S03,5^'H53HO  (fib.  cit.  p.  2 18),  which  T  take 

to  be  either  an  octuple  salt  of  tlie  form   (HaX;W  i  0)4,803, 

(ii~i6)"3 

yr  a  quintuple  salt,  thus  IT3\;Co"  \  0;S,03 ,  or  septuple,  thus 

(llaN;Co"l0rU,6)"3 

^3-^'HlI.^^^^'"  ^^ilMlalS..     I  would  call  the  metal  in  il.is 
(11 ;  0)3 


e  Ac  Ac  M-kidi 


B  w^kfc  It,  Ok,  SL  or  i^r  d 
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reason  for  Miering  that  thcPt.  has  anything  furtlierto 
with  tbe  II3N,  ID  the  salt  licrt*  referred  to,  beyond  making 
Ipflff  it  to  strvnicrthen  its  own  ][XH(ition  m  a  ba:te. 
iDf  course  tli«'  ^a^lc  statement  np])Iie9  to  the  compound 
jPtiO  (one  hTdronino-Plat-oxade]  which  iss  iMti\l  at  p.  439, 
which  is  commonlT  c;illtHl  *'  Rei»et's  st-cond  Phitinuni 
I**  being  no  basi<^  at  all,  and  is  suppose*!  by  Gc'rhunlt  to  ctm- 
m  body  which  he  call**  nn  alkali,  '*  Phito*amini',"  NILPt; 
which,  if  it  existed,  would  bo  no  alkali,  but  an  e])ihns('.  The 
loe  is  not  u  bai«e,  but  an  oxybnr^e  ;  not  an  alkali  like  the 
compound,  boeauso  not  m>luble  in  water.  These  two  sub- 
well  illustrate,  by  their  relative  definitenc<«s  and  energy 
action,  the  absi'nee  of  any  grounds  for  the  belief  in  the  Am- 
form  a*  a  typical  base-model.  (II.,N).j;  Pi,  {*  a  fav  more 
ic  and  nion»  re;idily  i'on!*trncted  b:i«e-group  tlinn  ir.,X ;  Pt, 
kh  is  obtained  by  the  decomposition  of  the  Grst.  Bi»th  arc 
B^iaUy  innctcent  of  bodily  existence,  and  both  are  iinliki-Iy  to  arise, 
to  arc  'Sll^  and  SO4.  Uliesc  factitious  names  ami  Inmnila'  of 
IK.  Oerhunlt  seem  like  the  inflictions  of  the  Ncnu\»)s  t)t'dt":ortcd 
P^h  upon  faith!ei»s  chemists.  Given  tlie  will-o'-tht-wi'p— th«; 
Lanmonium  theory — as  the  nuide,  M.  Gerharilt  was  ciiiiie  rijtt 
ittld  lofifiiritl  to  follow  it  whither  it  wouhl  take  Iiim.  Ihit  it  is 
ianc  now  to  go  back  to  fact,  before  we  lo^e  siixht  of  its  steady 
^ht  for  erer. 

The  chloride  [cldorarlc]  correspond in;^  to  this  lattiT  (»xyba«e, 
lamely  irjN;Pt:Cl,  is  probably  only  one  form  of  H'vcral  ]^o.'»^i- 
4e  isomeric  arr.in<^?ment8  of  the  same  quantities!  of  tlie  elements 
"tmeenuni.  Tlie  f^me  numcricid  com|K>>ition  lu-lniigs  to  tlinn? 
EsowTi  subst.inces.  We  have,  (1)  the  ^vn  mc'di Heat  ion  (Maij- 
fcUB*s  conii>ound;  ;  (2)  the  yellow  (Rei^el's  second  clilorido)  ; 
13)  tlie  red,  Peyrone's  sdt.  It  is  probalile  tliat  thi*>e  are  all  dif- 
ferent l»odie»  held  together  by  dillcrcnt  forces  of  atta<-hmcnt ;  this 
aolymoqihous  condition  is  prolmbly  o\vin<;  to  the  double  nature 
3f  Platinum,  which  acts  both  as  a  ba^^  and  as  an  aiitihaM\  and  on 
[he  conseijuent  twofold  nature  of  Pt  CI,  which  may  Ix' either  a 
lalt  or  a  pi»eudohale  actim;  as  an  epi*t\le.  Thu-  tlii-c  '•ame 
slemt-nt.**,  unitnl  in  the  ^a^lc  prM|iorti«>n?>,  mai  hi'  iironjioil  a-i 
FTjX  ;Pt  :C'l  (ji  single  salt  with  a  comph-x  bafc,  haNini;  Pt.  as  its 
?r\«ba.*«*>,  as  ir3,N;Pt,Cl  (a  haloid,  containing  Pt.  as  an  antiha-jie), 
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Ir,  Ag,  ;iiid  tlie  place  of  Ha  aud  of  Ha;All; 
occupied,    bj    Cl,lJr,I.O,    aud   O:8,0,.,.0 
..O;N0j.,.O;Ur,0,..,.Oi  H,0. ......   OjC.l 

OjCrOj..*  Not  erery  base  composed  d 
of  tbose  metals  with  (H^N),  appended  lo 
yet  known  to  be  united  with  every  aste  of 
styles,  simple  and  coToplex.  But  each  mA  i 
known  to  uiiite  vdiii  one  or  mure  of  the  I 
here  meutioued ;  some  of  the  former  bam 
combined  with  several  of  the  latter;  prrii^ 
those  may  be  united  \yitb  all  these  and  withfl 
aot  iu  our  present  list.f 

or  M  {H,K),Pt;CIiPt,Cl  {»  single,  AoMj 

Flatinum  preMiut  both  uapmbMC  ukImui 

but  tlie  aloso  Bludy  of  the  ph^iiotogj  of 

aJij  wilU  the  aid  of  the  Tolljiir  jiiJe, 

uauh  of  thi'se  fomiulw  belong      It  leeaa  tlul  tiMVM 

[uhloradi-]  of  PlutiDuin,  with  two  molmnlis  of  H,!(,  tha 

ID  at  leasl  tKO  foniu  that  hare  (liFerDot  phvMcal  jMupwlh 

of  thcH!  undoubtedlj  U  the  Mill  (II,N>,iPt;Cli  ■mUmti 

bablj' tl.0  haloid  (n„N),iPl,CI. 

•  TJiecalt  (H,N),iFiiOi(Cr,0;^„deMnbod  V  ^' 
Um(Qii.  J.  aiom.  S0C..T0L  ».  p.  230)  luidsrilw  l^n"! 
male  of  Diplalosunino  "  [Tw-bjil  rooino-  rUti-twichrr  ■<! 
very  ialerrtling  pomjnund,  from  the  bvautiful  pjiiiwlij 
coDslitution,  to  wliic::ti  iU  detcriber  itp|>Iici  the  *erj  uapfn 
epithet  "  tmoicaloas."    It  u  a  perfect  ouuupla  of  ■  hK 


^>  I  ^^,  which  oagiA  l>«  csUed  qiadrupc^  ( 


tjloui,  in  which,  thai  a  to  uj,  tlie  iwutral  cndohilf  h 
cialcd  to  it  on  each  aide  two  molecule*  of  epiiiote. 

t  I  mult  refer  llit>  mtflcr  for  tlie  pairitij  of  tliCM  b 
iljlrt  to  Qmelin'e '  Jlandbook  of  Cbetuiotr;,'  or  lo1~ 
glish  Irunsialion  of  it. 
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It  i«  important  to  observe   that  aiuong  ^^ 
jompountU    of   tLis   group    we    have   scvc-  ■'•t''" 
"lute  soluble  oxybases: — (HjNjjjPd:©*.,. 
D,;Pt:Ot-,(H,N)'i;Co':OJ  .,.  and  the  complex 


UH«X),ColO} 


,§  aaci 


_HsN^o'.-0 


■ro  latter,  b;  the  predion  (I  erance  in  their  struc- 

fUieform{HjN),:Mb;0,  overHjNjMbrO, 

Ito range  underthiahcad.     llieactiial  oxides 

■  complex  bases  containing  Cu.  and  Ni.  united 

HjN  have  not  yet  been  isolnlcd,  but  the  oc- 

c  of  numerous  compounds  of  these  metals 

I  form  (HsN)j:B:Ha,  aud  the  almost  total 

i  i>f  any  compounds  of  these  oictals  of  the 

|]IiN,B:Ila,  is  a.  groiuid  for  supposing  that 

pIutioDS  so  easily  formed    of  the   oxides   of 

[  strong  probuses  in  II3N    water,  are    more 

f  to  contain    the  bodies    (IIsKjojCuiO,  and 

B)j;Ni:0,  than    compounds   with   only  one 

nlent  of  IlaN.^     The  more  typical  basicity 

;  compound  (HsN)iPt:0,  as  compared  with 

'■  ikcioih]  ftlkali,  (Ann.  Chum.  iiii<l  Pharm.,  b,  luivi. 


'a  wdl-faiown  Bnt  alkali,  cumiounl; 


'■  Otide  of  "  Lutoo-oobaltinc."  g  Claudcl'a  aUmli. 
my"*  Oiide  of  Rosoo^baltisf  (tee  p.  82,  J  104). 
d  m>  Ni.  salt  of  tha  Intler  form  d»cribed,  and  the  onljr 
■  wlu  of  Ihii  form  thkl  are  cited  in  Omelin'ii  '  Handbook ' 
r,NjClltCT.iird  H,N[Gn^O:80j,Mid  Ihev  only  occur  *« 
Hum  of  the  d(»onipi»ition  of  the  normal  complci  aalu  (>od- 
f  (H,!f),.  Jott  BO,H,K;Ft:0  is  obtained  bv  the  deoom- 
aof<U,N),:Pt:0,  which  ia  Iho  normaJ  oijbiuo  of  the 
ning  Pt.  Bi  their  archibMc. 
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HaNjPtiO,  is  remarkable:  both  tbeae  oiy 
exist,  bat  only  tlie  former  is  tia  alk&li.    Tin:  a 
containing  two  molecules  of  IIjN — the  t«>Iij4 
nipcs — seem  ou  the  whole  to  be  the  roost  tiiunal 
and  stable  of  those  whose  complex  bases  inn 
cpibascs  of  this  kind. 
I'       442.  Next  we  have  the  form  (HjN)sM:St  Bl 
salts  we  should  call  "Tlir-hydroiiipes."   Uaderri 
head  we  find  M.  represented  by  Ca,Zn,Cd,C<i,M 
Cu,Bi(?);Ag,  atid  the  style  side  filled  by  C\,i 
0;SO,.,.0;NA. 

There  are  even(Hs>'),:Ca:Cl,  and  (HsM)^^:a 

Then  under  the  forms  [HviX)5;(M:St}j,  wek 

for  M.  Zn.  and  Cn.,  with  Br.  and  O.S.Oj  forM 

So    under    (HaN),.(M:St)s   wc    find 
"  Roseo-cobaltiac"  alkali,  and  the  oorr 
salts,  having  Co',  forM.  aud  O.,.Cl.,.O;S0j,i 
OjNOsforSt. 

And  under  {HsN)((M:St)»,Iconceivp,airtdfc 
placed  Fremy's  Oxycohaltiuc  salts,  having  Co",  fii 
M. 

Again,  we  have  (HjN),;(M:St)j,  which liuliult 
Zn.  for  M.  uuiteil  with  0;IOi  for  St.,  nod  i 

■  To  llils  lorm  (H,1«)„M:H«,  WIodi;  the  diduiiU  MBi 
Trrtaj's  "  AmmoniB-FolHiIt "  nits.  A  dntiui^t  Kt  of  wiiaeti 
milftr  compoiitioQ  are  formed  lij  Uie  melalii  Cu.  uid  KL,  ■! 
are  dosel)'  conneclptl  in  •ffldilj  with  rviii  o(h(*  and  «itlt 
TbJK  uemi  (o  Le  a  Ter;  atablo  oanli|tiinttii>ii,  iulifrior  oul;  U 
of  (H,N)„M:St.  I  Wime  no  oijbnnM  of  Uitl  ankru* 
kuowii,  but  the  rcodinraa  nilh  ohicb  Ilia  com«fiauiin)(;  On. 
Ni.,— »nd  Cu.— hUU  of  oUior  t'jWs  Km  fomwd  iudialn 
babitilj  tlmt  even  allukUae  tnif  jot  bo  produced  of  tUi  a 


t  S 


^,  p.  477. 
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^8  "  Fuscobaltiac  "  salts,   baring  Co',  in  the 

find    also    (IIj>f)8;(C»:Br)3,   and   (HiNja; 

i  ftll  these  salta  we  have  a  greater  number  of 

ules  of  epibase  than  of  probasistvle.     There 

bbo  instances  of  complex  salts  of  this  kind, 

i  converse  ratios  of  the  quantity  of  these  eon- 


8  of  the  form  Hs,N;(MrSt)3  we  have  aalts 
!  for  M.  the  mctaU  Zn,Cu,Hg',Pt',*  and  for 

I  compound  naN(Pl':0;H,0)j  [IljdroniniiliipliUn- 
l»j  b  Uie  bTdratvd  oijbitH  of  the  PIntinum  enlle  of  thia 
■  EtRing  oxTbnM,  but  not  an  nlknli.  M.  Qerhardt, 
T,  call*  it  "  Pl»tin»nimi%"  giring  it  the  furmula 
pl(-fS(H',0),  Biippoaing  it  to  contain  s  bodj'  at  the  Torm 
'  "*,  but  baring  two  of  the  atom*  of  H.  replaocd  by  pt., 
r.  by  UiB  mdJ  Platinum  in  thai  lUtc  in  wliiub  ha 
o  hare  ita  combining  ralup  IialTed,  and  in  nhicb  he 
f  Platiaicum.  It  ia  a  pity  thai  in  (he  excellent  ccmapendium 
llanlt'a  FUtimim  aalw  inserted  bj  the  learned  tranahitor 
p  Engliih  edition  of  Gmctin'B  '  HaiidbooliL,'  it  is  said  (roL 
^14)  that  "Ptilimunine— HUpt,— iaobuinedin  the  form 
•to.  This  erroneoiu  ttateinent  ia  contradicted  by  Ibo 
migbt  mislead  a  student  ta  betlcvc  tbat  this  imagi- 
■UbMiuice  had  really  been  produced.  Eren  acconling  to 
mulagiroQ  with  tbe  ansiyais,  the  substanee  obtained  it  not 
a  compound  thereof  vith  water.  The  crystal- 
I  (hkIj  cicacrtbed  is  "NHptj-(-3aq,'*  which  formula,  inter- 
plded  into  commoD  symboli,  by  halving  the  cDmbiniug  value  of 
0-,  b«oome»  SH,Ptd,  =  n,NlPt':OiHr,0)„  tbc  hydnUo  of  (*« 
•in^,b«t«t«n  which  and  the  bydralc  of  the  unknown  epibase  there 
■I  a  wide  gulf,  and  a  wider  between  it  and  the  qiibaoo  itself.  I 
CODMiW  that  Gerhurdt  i«  quile  correet  in  his  riew  of  the  condition 
jlf  Ihe  metal  in  these  compounda  as  respearts  its  equiralent  weight, 
Uk  that  be  U  alli^elber  wrong  ss  to  th«  position  whieb  one  of 

i 
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St.  the  molecules  Ci,I,Br,O;U0,O,N0,.   Ci 

iu,  iDotwuleB  Ol^rupice  in  the  inlt.  For  that  i*  dm  tl*  a 
ijTidenra  that  the  corirtitulion  ot  ihis  bc<Jj  a  that  vlod  III 
signs  to  it.  On  the  ennlrerr,  we  bare  rreerj  rrwmi  lo  aatk 
from  the  modi-  of  its  furmation,  tlut  tlia  ulnlf  of  lb  art 
Irul}'  iMsic  and  probusio,  mill  tlist  il  has  aMdrlital  lo  ilidt 
kdjimet  NH,,  nnief^ning  at  Ui<<  ■■rar  time  Ctuon  into  (■•  ■ 
culea  Willi  half  combining  Taluei  Our  rcaaon  br  mppMBII 
the  metal  lias  sulltreal  this  change  in  tlie  comjioiuid*  of  dfll 
riM,  is  that  ilvij  \mtb  bU  the  habit*  of  trur  Mltn,  >aillla| 
oiide  comliinca  willi  rpiftjlH,  forming  oonipW  bodia  rf( 
■teflniteiiwi  as  belongs  in  genrral  onh  to  the  i»ni|K)UuJ*  M 
cpistj'lea  with  true  bipolar  atjIobaMs,  Thnw  if,  at  coun^ 
samo  kind  of  imbignitj  about  the  chlondei  anil  otbw  i 
logoaa  compounds  of  this  sorim  as  (irrtains  lo  UuM  tl 
other  kinds  before  Di(<ntiODed  (mv  note  to  p.  tab).  Otlhm{ 
root  compound  is  Oerhardl's  Bihydrochlonl«  of  rtooBI 
N'H'pt,,aU'Cl'.  TheelemcDtsbereuDmlunMimai'MlMd 
two  forms,  as  in  the  case  of  the  mniploi  b*II>  doriiwl  I 
FtCL-FtCl,,  llowevcr,  bj  iImU;  perhaps  cannot  cliM  HM 
but  onl;  aa  a  pseudohale  Or  epistjle :  it  probahlj^  can  nfefl 
inio  tlie  condition  of  a  suit  afUr  union  with  UjN<  wUth^ 
to  facilitate  the  fusion  ol  the  metallic  moloeult.  TIh  MHfl 
s  fonnnl  probablj  eiisM  under  two  caiiditiont,  OMW^ 


U,KjPtCl,,BliBloid,amd 


.=.»{g;s-' 


doubif  —a 


tho  diiided  melnl-molccnlo.  I  belicrc  it  ha*  only  htea  oMm 
in  one  form,  at  least  thnt  it  has  not  bi-m  rncogiiiird  in  iltfflw 
rurma  as  tho  result  of  differBnt  mode*  of  pmduiTtkin.  TW** 
haviour  of  Gerhardt'i  compound  teenia  lo  iiiilinilr,  tn  4aiw  ~ 
gtVF,  that,  in  the  form  ionhich  be  obtains  iI,iliauol  iltiMi 
though  the  compounds  nhich  he  dcri>«  finiD  it  an  ot  tbii 
ture.  It  is  evident  that  the  sails  olMiunl  ftwn  th 
double  demm  posit  ion  must  be  double  aalla,  sinco  Ukj  l>a<*W 
ono  molecule  of  the  cpibase  BjX  for  ererj  t«o 
Ft':C],  lo  tliat  Ihof  will  retain  the  form  which  1  ban  hmi 
signed  Id  Ihe  saline  chloride.  Such  salts  an  nnnij  .  ~  _ 
or  uitilogous  to  the  "  Fcrrocj-anidcs "  [Cj-ofumtesJ,  ia  riM 
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nn  IIjN{M;St),  we  find  tSie  metals  U.,Fe'., 
r.  united  witli  CI. 

bculo  of  tlio  rpiil^k  Fe,C;  holda  togrtlicr  tvo  pxtticlM 
tylobaec.  Tlii^  Itgure  of  UiB  talU  we  are  lirre  diacuisjng 
■ppoae,  j^^— {~   I     .  tlist  of  lliu  Fefrocjanideo  being 

^(«.  §101,  p.  81.). 

Bgi*  t]>«  .loublMl  Ptitmiun  mIIs  of  this  kind,  one  a  de- 
vhich  tmtat  to  haTe  l«o  diScrmt  ppis^leg  snneml  U 
t  »o1octi1m  of  the  ■tjlob^D  (11':  O)  1  this  is  Oerhsrdt'* 

■  of  Pbtinamine"  !i'H'pt„N'H'0,+Z(H',0),  wliich  I 

lIoU  tPi'lO^H.O- 

(llloj, 
B  Hmu  to  be  tt  Tvinarlutble  Ipnilcncj'  amon^  some  of  ilie 
■Mb  of  tlita  metal  Ui  udiune  the  form  of  double  sbIu  nilti 
I  Itjlca  in  the  liro  mpmben.  Thin  is  rxliibilud  b)-  (lie 
5crk*  of  lalts  di>corered  bj  Onx  and  by  Raewaky,  iw 
ly  Gerfaurdt.  The  type  eomiiouTid  of  this  eeripB  ia  I  he 
i,S),PtCl^  wbidi  I  bore  alrmdy  mentioned  (p.  4311) 
iblj' pUBiDginlo  the  stale  of  >biiiB[7  cotnpouiid  by  Baftioii 
BMtal-moh^cnle,  and  10  becoming  lf,N|Pt':CI.  I  bnve 
bb  nniipoand  in  the  iiit  of  ults  of  tlie  fvrm  H,N)M :  Ila, 
t  advocatM  of  tlie  "  Amnioaium  "  tlieoiy  msj  have  llie 
bracBt  or  eier;  tubatanoe  which  can  be  rafoned  lo  the 
kof  tbiiljpe.  The  tome  necessily  which  holds  in  the  case 
fhloride  with  odI;  one  equiialcnt  of  U,N  for  two  of  Hn- 
nly  doe*  not  bind  ui  to  consider  tiiie  other  chloride 
ibk  wtt,  became  there  ii  hero  a  wpantp  particle  of  1I,N 

■  to  be  Bcsipied  to  each  molecule  of  Ft'CL  But  reomni 
nrgnl  for  »uppo«i:i^  that  tliis  chloride  ii  really  a  double 
?.i£L'y-  those  who  prefer  dimerited  moloflules  wlim 

K.pi'ia  '^ 

I  gH  lliem  are  entitled  to  claini  thin  at  lui'h,  so  long  m 
■oaoquunted  with  eimpler  eompoundg  in  wliich  Ft',  oc- 
111  the  halved  *alufl. 

Burtaon  (Qu.  J.  Chem.  80c.  Tol.  ».  p.  316),  in  desoribing 
of   double    nalta    formed   by    the   cUoride    [cblorkdcj 
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CH,N)j;Pt:Cl,  with  thf  simple  pUoridM  of  c 

mrations  some  inatnicIiTe   reudion  wliich  Ukn  plM 

thii  Ft.  Bait  and  the  chloritlc«  of  two  otiirr  at 

am  ditimioiu,  Dundj  Fe^  and  Cu.   Tliv  Hit  Fs,Q,lTa'^a)4 

not,  like  Ph-.Cl,  or  Zn;Cl,  form  a  double  mU  oitli  iIm B 

oompound.    But  when  tlic  two  sails  are  brought  k 

Iron  paiaee  to  Che  lower  state  of  chlorualion  anil  U 

proceeda  to  the  higher  ^  or,  aa  I  luppcoc,  the  o 

Df  tlie  former  nicUl  is  nited  and  tliat  of  ths  li 

The  Tveulling  PUtinuiu  compound  is  the  *al(  o 

eloniMitB  n,SPtCl,,    AgoJn,  with  Cud,— [;CV:CI}-ada 

Hilt  ■  '  ^^i\?«  '■  lonnedi  Uiu  rcaililj  tindtTfoa  (Oi 
due  lo  the  altenttiDn  in  the  state  of  the  Cop|wr,  whidi  poa 
the  state  of  Cu..  with  the  doubled  equiralniit,  whilp  a  t*fl  stilt 
Tlutiuum  iDPtnber  is  ropmcnl«d  »  the  nnu>  qunlinniUr  Utf 
which  is  called  the  "ohlorido  of  Qros't  bftso  ur  Ont't  j 
The  ready  fonDotioa  of  double  sails  b  miwl  of  tlir  nac 
tfaesochlorideawill.  of  course,  inpliue  niun;  punmu  lohrh 
Qros's  chtonde,  ta  fonnrd  is  (line  two  caw^  it  a  doublcaill 

n,Sirt:n 

Mid  so  to  be  wrillen^  N-pi'ici'  '^"^  not  IIiNjPt':CL 

But  this  notion  may  k|ipi«r  to  hr  rurllier  eonfimwrf  b;  Ika  ir 
markablebehsriourorihisahlorido  in  forming  double  Bill,  it) 
thesanio  bale  ia  repeated  in  each  mmnberwitJi  TanalumofMiso) 
tho  styles,  tlic  Chlorine  liuwoTer  rnnainiiii;  ni 
The  construction  of  tliuM  «alU  was  t<ipUiiiAl  b;  Om.SBtU 
liypothcsis  that  they  ooDtaiuod  a  "radiml"  or  base  intu  alB 
Clilorine  entered  ■«  a  ecroponvul.  Kot  the  tli^hleal  rown  p 
existed  for  supposing  tliat  t  he  Clilorine  in  tlioea  POmpoiinJs  torn 
part  of  the  Tolta -po^tite  member  of  the  sslls  ;  so  that  the  "lad 
of  Oros"  PtClN^n,  was  a  pura  flclion.  Uow  artin  the  lit 
of  chcmista  maj-  hecoroe  in  the  pursuit  of  a  (aTooril*  tluoij  il 
illuslnited  by  Ihe  stnlement  to  be  (bund  in  a  tnluable  ui 
our  science,  that  the  ■■radical  of  Qroe"  =riClN.U,  i*•nlir^ 
analogous  in  its  chemical  relalionato  AiDini>niiim,Midiipn<W<lj 
like  that  body,  a  eompound  melal."  The  only  analog;  «hki  I 
hasIoAinmouiuniii  that  of  being  not  a  body,  but  >m 
fiibncatiou. 


'or   A   SECOND    GHOUF    OP   BAlH.^ 

tardt  has  not  mafh  improTcd  our  eonceptioni  of  the  Mtn- 

B  of  these  salia  ;  for  tlioiigli  Lu  luu  so  plsceil  llie  ClUoriDO 

I  ii  not,  in  bis  fonnnlip.  obviotul;  on  tlie  wrong  tide, 

«  mfaatitntcd  anolher  coafiiaion  fortliat  nliich  lir  has  neutra- 

y  liiB  hiruntioii  of  llie  equall}'  G«litioiu  molecule  N'jllfptj, 

b  hr  cmila  Di)>!stiiiiiiumc. 

B  Ibnnrr  of  these  two  tlieoHcs  of  the  ooDstltution  of  the 
t  Orm  and  of  Bnewsk?  wouJd  only  be  warranted  hj  rither 
>■  exporimmU.  Tbcaneoflhiac  wouldbea  TolLaljMS  of  one 
>  eompoQTiils  resulling  in  tbo  eioluIiOD,  on  the  positiTe 
>f  ■  Rnnpoan<IconlaijiingClilorine,orof  freeCLIoriuo  DiUed 
«  pKidiHiU.  The  other  would  be  the  fomuition,  bj  any 
1  whaloer,  of  a  basic  molecule  liaring  the  coinpoeitioa 
d  lo  the  hypolhetical  "ndicaL" 

r  of  tbe  two  thtforifs  connol  be  said  to  real  on  any 
■(  anXii  one  of  two  compoimda  has  been  produced  -,  either 
npomid  N',n',pty  vhieh  if  it  existed  would  be  an  cpibasc, 
IB  compoand  K',H',pt,H,  which  would  be  a  bue. 

'  other  of  these  four  eiperimenta  has  CTontaaled 

'hlty,  all  analogy  entitles  us  to  bclicTe  that  Ihe  whole  of 

e  in  these  compoundi  lies,  as  in  all  ordinary  lalti,  on 

■ncgatiie  tide.     It  must  be  borne  in  mind  thnt  there  is 

ly  betwe«n  the  mode  of  fonnBtioD  of  these  salts  and  the 

mof  the  comploi  carbon-conloijiiugepibiises,  into  which 

inlrodueed  by  substitution  for  Hydrogen.     The 

in  Chlorine  lie  on  tbe  lolta-positire  side?^ — Hint 

■e  alGrmed, — but,  hnTe  we  any  reason  for  supposing  thiit  it 

rl  of  tbe  basic  side  in  these  oompoundsF    There  is  but  one 

t«  this  qnestion,^ — a  most  decided  negative.  Tlie Chlorine  is 

leld  in  it»  place  in  certain  of  these  salts  by  a  iHmiiiarly 

v  of  attacbmenl,  so  that  while  one  portion  of  it  is  el- 

d  by  riral  stjles,  aDolher  remains  in  its  seat.    But  >o  is  the 

Jt  -*— ■— |-   (— HjMI:Oc»nuotdnlodgeiti 

re  do  not  therefore  conclude  tli&t  the  Itlg.  is  on  Ilie  Tolta- 

e  side.    We  are  more  acciutcmed  to  meet  with  double 

a  in  wiiich  one  base  is  peraislent,  than  with  such  in  which  one 

IS  10  affected ;  and  thus  the  latter  form  strikes  u*  aa  an 

1^,  but  tbe  two  cases  are  truly  parallel. 
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o  be  (5)  ^ 


.  N',H',pl„N'H'0,* 


vliirb  Gnlwnlt^ 


Xlier«  Bcem  ta  he  four  bfiws  of  (licM)  molUf^  ■ 
tiTO  doublu  and  two  qundrupL-,  of  mch  of  wluDh  on 
til?  pcniiilmt  Chlorine,  and  one  'a  Ermt  from  U.    Of  ■ 
fi>lloniDg  are  cxsmpUi 

Polar  farmuls.  Oerhudl'a  formLil 

n,N;Pt'ICl  _  ^ 

«  lIsTK^ioSS.    -  ''■.■l.P'..'^'l'o.,ailJ 

(2)  H,NiPt'|0;HO      -   5',n',p«^(VirO»l,+l 
ai,NPt'10;NOJ,        S,II,pt,a'Il' 

n,SiPt':OiHO 

'^'   n,N]Pt'10;NO, 

">  Jr^W^sSw.  -  '^■■-'•-'=>'"""'»->-+'* 

IntermedkU'  belnr^m  I  lie  ucond  and  lut  of  thnt,  {1]  Mid  I 
HjN.Pi'tCI 
'^  H7N.Pf'iO),POi 

,      ,    r  s'.H'.pu.po,  n'. 

It  irill  be  obseired  tliat  in  the  lormiiU  ubich  I  liara 
[  the  last  of  these  salta  (5),  the  normal  relation  brtiietn  tlie 
I  C,0(  and  tlic  oljbaw  to  which  it  i«  nnnpivd  ii  ]ii  iiiii*! 
namely,  one  molecule  of  tlio  formrT  to  tbno  of  the  UttfT.  IflUl 
Ibrmula  is  the  true  one  (and  it»  eimplitntj  ia  id  iu  fariHic),  i(  •!»■ 
that  B  rtoi  fusjauof  the motBlmoIeculehaitakm  ]iIa(«,an*lMn<* 
it  entering  into  tho  phosforoua  Bjatcm,  the  other  mnainnig  "itt 
the  Chlorine.  One  among  tlie  above  ulca  (3)  ifcnu  ai  if  it  wot 
fonneil  bj  the  ronlceccniw  of  the  two  double  lalti  wiiidi  (land  CD 
each  aide  of  it.  So  oiybwe  of  either  of  thno  tnies  u  bio«i| 
but  the  formiLtion  of  tlie  coupled  rarbonate  conlaining  CO,  xA- 
ttitutMl  fur  NOj  in  (2)  ig  aiietidoooe  of  therlabilitj  and 
of  the  bnaiu  sfBlein. 

Iridium  seems  to  Ibrm  n  series  of  doahla  salts  analogoiu  lo  tfat 
first  of  the  abore  instances.  The  oaostitutioa  of  sotne  of  tfca 
salU  described  bj  BhoblikoS' (Annal.  dor  Chem.  und  Phar.,  b. 
liuiT.  s.  S75}  is  best  einlained  on  this  hjpothmis,  uf  the  Dwion  ol  { 


11.6 


metallio 
compound  formed 


■nd  the  coupling  of  tho  h 


bjUie 


1  of  n.0iNOi« 
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Finally,  we  have  Il3,N;(Sr:Br)^,  a  quadrupled 
^   waii  with  a  single  molecule  of  adjunct.* 


i 


|K;Ir:Cl,  can  Bcarcelj  be  expressed  at  all  as  a  salt,  if  it  be 

,  without  supposing  that  the  metal  is  divided.     With  this  as- 

tion  this  compound  and  its  deriyatiTcs  are  double  salts,  thu8  : 

&^)a?'iO;^:0,^  ^  ''^'''^  Ir'represento  -. 49'- 5 parts  by 
of  the  metal  in  reference  to  8  of  the  Oxygen, — this  haired 
I  would  call  Iridinum.  This  salt,  it  will  be  observed,  re- 
lUes  the  last-mentioned  Platinum  salts  in  having  difibrent 
styles  in  the  two  members.   The  salt  which  I  have  represented  as 

Mt^jIi^iCl  (p.  440)  may  also  be  a  double  salt  ttSfWiTh 

UjiN  ;  Ir  1  CI : 

V  it  be  homologous  with  the  nitrate  it  must  be.    But  I  do  not 

^Ittiik  that  there  is  any  necessity  for  considering  that  the  mole- 

^ilci  of  this  salt  are  in  the  dimerized  condition. 

*  I  conceive  that  the  compounds  HgNsSiyF,, —  H3lS';SnCL, 
—  H,N;SbCl3,  —  H3N;Au,0,.,  —  (H,N)2;Ti,CL.,  — 
(H,N),;AsF„  —  (H3N)3;Sia,  —  (H3N),;A8C1,..  — 
(H,V)f;Sb,C]«  bdong  to  a  different  type,  namely  to  the  class  of 
lliidds  of  which  H,N;C,08  —  H3,N;S,03.,  —  HjN; (8,05)3 
*>^  less  questionable  examples  (see  note  to  §  290,  p.  301).  We 
bare  no  reason  for  supposing  that  these  bodies,  each  formed  of 
•Q  epibase  with  an  epistyle,  are  salts  at  all. 

Perhaps    the    bodies    H3N;PtCl,    —    (H3N)j;Pt,Cl2    — 

(H,N)j;Ir,Clj  —  even  H,N;Pd,Cl,  in  certain  states,  belong  to 

this  class  of  compounds.    It  is  probable  that  these  compounds 

of  Pt.  and  of  Ir.,  which  are  ditimious  metals,  are  not  salts  wlien 

first  formed  with  the  biclilorides,  which  are  true  epistyles ;  but 

that  they  pass  into  tlie  state  of  salts,  this  passage  being  acoom- 

p«nied  or  preceded  by  that  fission  of  the  metal-molecule,  whii-h 

I  have  supposed  to  take  place  as  necessaiy  to  the  conversion  of 

the  body  into  a  binary  compound.    We  do  not  yet  know  that 

Fklladinm  is  ditimious ;  but  its  unichloride  [chloradc]  ads  the 

part  of  a  true  epistyle  with  alkaloid  chlorides.     It  is  possible, 

therefore,  that  PdCl  is  not  always  a  true  salt,  though  it  be  a 

binary  compound :  that  it  may,  in  &ct,  like  FeCy,  be  capable  of 
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443.  It  is  of  coxme  possible  that  muiT  i 
'■  these  multiple  forms  may  cousist  really  of 
more  salts  of  simpler  kinds   M:St.,H,X;M:S(^ 
(H,N)jM:St.,.(HjN),;M;St  coupled  tojcther. 

Tliua  taking  Fremy's  higlily  intercsiing 
salts    as    illustrations,    hia     Il(>fieo-cobaltiac  fl 
(H3,N)5;{Co':St)^  probably  consist  of  thrw  aW 
cules  of  his  Luteo-cobsltiac  salts,  [KjN)i;Co':l 
firom  one  of  whicli  one  equivalent  of  U^N  bu  h 

abstracted-thus-T/YT^^/r-ii^rr    ^^ ^^ Pu«oohl 

undDTgoing  a  kind  of  Irsiufornution  rram  the  our  AW  tt 
odier.  This  diflerence  of  condition  ma;  be  conluvbd  'flll 
two  uomcric  romu  of  llie  compound  HjKFdG:  thrrtdMd 
yollowj  tlie  red  oonipouodirhicli  UprccipitatedonwUiolI 
to  PdCl  nmy  pin-hap*  be  s  bsloid  mad  not  it  nit;  Otji 
body  fonnod  by  distolving  this  in  H,N:FrO,  mil  niDlnil 
with  HCI,  ii  iiniloiilitedlf  ■  ml^  m-opdinMe  wilh  the  ll 
H,NiPa!0  of  MOUcr  (»«  uote,  pp.  138, 489). 

So,  KB  I  hiiTO  saggrated  rvboxo,  the  two  »UiM  of  Ilfi't,  m 
sprcta  coIoiiTt  may  he  ccaoecled  vilh  A  tiun*Uiai^  from  tbr  < 
dilioD  of  a  8iilt  14  that  of  &□  qiul.vti:.  (^w  nol«  1<)  $  tit,  p.  tITJ 
Wo  mav  conixiri)  how.  u  nu;  be  the  ns>»  irilli  l>ilC,>  •• 
pound  may  coaslit  otAj  of  two  aloins,  and  yri  ba  diflinal 
propertitB  from  another  miulB  up  of  the  ume  I  wo  tlimli,  i ' 
rofer  their  poven  not  to  tliP  mn-lintiienl  form  of  tlxir  H^ 
nalion,  but  to  the  dcqwr  an'l  more  tilal  MUTre,  the  fotw  <* 
holda  the  alomt  together.  Tiro  partieln  of  iran.  attnKVdW*** 
each  other,  will  be  in  vory  dttrnrvnl  «l»We  aa  iwpnrti  oUm 
jetta,  acoordlng  u  their  miitual  BympBthy  i*  OuB  to  nufHlii 
to  cleotrio  induction.  Bj  a  lyjncrption  bawd  on  tho  nbtinB 
force  to  uiatler  we  place  isoinerimi  on  a  much  wtder  BM  ** 
mere  muclianieal  naliona  of  ihape  and  poaition  of 
allbnl  fur  its  eipliuiBtioEi. 

•  It  wilt  be  otrtenrpd  that  awnrdinp  to  Uik  bmniK  >* 
Fremj'i  LiiU'o-cubal line  and  FuflCo-oobulliaomlUareoflh**** 
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ii  of  these  c 


s  there  ii 


strong  proba- 
the  members  of  the  latter  pair  of  groups 
lly  coDatituted  respectively  according  to  the 
plans  of  organization  which  are  found  in  the 
T  pair;  that  is  to  say,  that  of  these  plecto- 
which  are  not  autopoles,  all  the  pleclostyles 
ire  constituted  on  a  common  plan,  and  also  all  the 
^lectohases  on  a  common  plan. 

504.  Further,  again,  it  appears  that  there  are  not  ^ 
licre  two  plans,  but  one  plan  of  constitution ;  for 
Ihat  the  type  of  structure  is  the  same  for  both 
these  liinds  of  plecto^ioles.  The  complex  halopoica 
stylic  and  basic,  both  consist  of  a  primary  mole- 
ctile  or  pro|)ole,  with  one  or  more  secondary 
molecules  or  epipotcs  attached  to  it;  so  that, 
distinguishing  such  plectopolea  as  arc  thus  formed, 
containing  an  epi(>olic  constituent,  by  the  epithet 
*'  epipolous,"  we  may  say  that  all  plectopolcs,  which 
are  not  autopoles,  seem  to  be  epipolous  in  consti- 
tution. In thegrcatcrnumberof  cases  the  annexa- 
tion of  an  epipole  to  a  propole,  on  cither  side  of 
the  sait-systera,  greatly  increases  the  natural  polie" 
energy  of  the  member  so  strengthened.  There  is 
;i  peculiar  tendency  in  certain  of  these  epipoles,  of 
.'.Iher  kind,  to  attach  themselves  in  couples  to 
;hoir  proper  propoles.  The  energy  of  the  halo- 
{>olca  thiw  formed  with  two  epipoles  is  usually 
niitrh  e]iaU^^^  the  ealts  which  they  form  with 
(heir  »Ti]q^^^£  Olieit  remarkably  stable. 

II  "belonging  to  a 
leoBC   of   "  hncing 
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O.  have  been  absorbed  and  have  caused  the  ft 
of  each  molecule  of  the  metal  into  two,  tbiB; —  j 

Among  Fremy's  salts  there  are  thi 
namely,  those  that  contain  respectively 
basic  molcules  Co.,  Co.,  and  Co".  Of 
kinds  we  have  single  salts  of  Co.,  and  Co'.,  naindirr 
his  salts  of  Ammonia- cobalt  [Thr-hydronino  00* 
halt]  and  Luteo-cobaltiac  [Tw-hydronino 
cum].  His  salts  of  Rosco-cobaltiac  [Fir-hy- 
dronino  tricobalticam]  and  Fnscobaltiac  [PooN 
hydroniue  tricobalticum]  are  multiple  saIt«ofilK 
Co',  kind,  and  his  salts  of  Oxjcobaltiac  [PivAij- 
dronino  ilicoboltinuni]  arc  multiple  salts  of  tU 
Co'  kind,  of  which  the  single  salts  arc  as  yet  dd*  i 
known.* 
•  of  444'.  It  may  be  well  here  also  to  recapitulate  tl» 
"?;  results  at  which  I  have  sought  to  arrive  with  ti* 
spcct  to  the  compounds  of  Platinum,  containing 
U3N,  since  the  remarkable  prohosic  power*  of 
this  metal  give  it  a  peculiar  interest  and  valuein 

*  I  hope  tlut  the  (mmmt  sullioril.T  tHiote  maatert*  mnuM- 
tion  of  Ilio  Amtuomnioua-cobalt  kJuIuu  [Jewd  up  Ihr  oImeuM] 
of  their  Datore,  will  not,  if  he  ihould  pt«t  tec  tbem  pBga,  «>1> 
Millar  iJie  niodp  iu  vliich  I  hare  Tonturod  to  lundle  tin  adl*  * 
vei7  insolmt  cvimment  on  thn  word*  witli  w)ii(4i  ht  modoJa 
hii  detailed  awoimt  of  thoin  :— "  WoUlo  mnii  in  din«m  Aii|gw- 
blick  aviioa  neilsr  gdisn,  und  die  nUiimcJle  CutuLitntiui)  dfl 
Tlerfacli-iusummeni^melslMi  Bm«ii  iu  onnittria  luclurn,  *o  w 
msji  int<iti(«  EraolitenB  di<ii  vipcTinimtnluo  Weg  vltIoiwiii 
1,  oluKi  gmnscD  NutzKD  fiir  die  WiiMUK'lutlt,  nlvla  unveil 
I   Hj-podicieii  luiimj;el*eii.*' 
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mt  inqntry.  Like  Cobalt,  it  has  already 
US  with  several  distinct  series  of  com- 
of  this  order,  among  which  we  already  are 
frith  DDe  strong  alkali,  aud  two  insoluble 
■.  These  salts  raay  he  thus  represented. 
.Pt:  St.  Salts  of  "  Reiset's  second  base  " 
or  of  Gerhardt's  "  Platosamine  " 
[orof  HydroninoPIatura].  Oxy- 
hase  known:  insoluble  in  water. 
u  /  Pf'St  Salts  of  Gerhardt's  "  Platina- 
IPt'.Sf  mine"  [or  of  Half  Hydrouiiio 
Platinum  or  Tw-hydronino  Di- 
platinum] .  Oxybase  known,  in- 
soluble in  water.  Cannot  exist 
as  single  salts. 
''^•Pi'i  St  Salts  of  Gerhardt's  "  Diplatina- 
KlPt'iSf  mine"]  or  of  Hydronino  Plati- 
num]. Include  the  salts  of  GroB 
and  Raewsky ;  perhaps  do  not 
eiist  as  single  salts.  Oxybase 
unknown. 
Salts  of  "  Reiset's  first  base,"  or 


|pt:St.  ' 

J  of  Gerhardt's  "  Diplatosaraine  " 

[or  of  Tw-hydronino  Platum]. 

Osybase  known  :  a  strong  alkali. 

mot  ima^ne  anything  simpler  than  the  no- 

ich  is  here  olfered  of  the  constitution  of 

umpounds.     The  only  unproved  assumption 

made  in  this  seheme  is,  that  the  metallic 

of  Pt.  admits  of  fission  under  the  com- 

Igencj  of  UjN,  and  of  the  halogens,  into 
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2Pt'.     This  Bame  riew  is  adopter!  in  the  thtaifi 
these  same  compounds  tliat  has  heen  pot  fem 
by  M.  Gerhanlt ;  though  by  him  ranjoincd  M 
tn'o  other  aasumptions  which  nre  perfccUf  grain 
less,  and,  as  seems  lo  me,  unless  for  the  gal 
purposes  of  the  unitary  Bcheine,  equally  md 
The  one  of  these  fictions  is,  that  iu  cntcrinf  i 
these  compounds  the  metal  ia  divorced  from 
styles,  with  which  it  is  noitetl  in  ordinary  M 
the  second,  that  the  metal  enters  into  the^ 
of  HflN,  replacing  a  part  of  its  Hydrogen.    I  tl 
the  general  analogy  of  other  salts  warrants  the  b 
of  the  fissiuQ  of  the  probasic  molecule  of  the  in 
For  the  rest,  the  notation  which  is  here 
indicates  exactly  what  from  the  modes  of  their 
niation  and  decomposition  wc  know  to  be  tbei 
with  these  salts,  aud  exhibits  them  as 
the  general  results  of  a  beautiful  law  which 
the  formation  and  the  properties  of  complex 
wn       445. 1  conclude, then, from  the  facts  andcoiuidtf 
vUt   tions  which  I  huve  adduced,  that  there  ia  no  gnui 
«  for  assumiug  that  any  such  body  as  B,N oral  R, 
of  which  anyone  of  the  atoms  of  Hydrogen  indil 
rcntlymay  he  replaced  by  a  metallic  molecnlccsiitt: 
and  that  the  basic  groups  of  molecules,  of  the  (oat 
Bg.NjB,  which  have  given  rise  or  support  totbB 
superstition  about   B,N,  ha\-e  no  such  exdusrt 
resembtiuice  to  metals  or  even  restrictedly  to  biol 
metals  as  to  entitle  tbem<  to  a  distinctive  metallat 
nomenclature.     Further,  since  these  bases  are  ba 
the  "  baseless  fabric  of  a  vision,"  and  not  m 
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,  T  do  uot  consider  that  we  require  aingle- 

9  for  them  at  all,  but  that  their  names 

1  express  their  nature,  bring  formed  from  the 

ll  for  their  epihasc  prefixed  to  that  for  the  probaae 

ti  it  is  atlacbed.     Thus  the  names  which  I 

p  ptoposcd  for  them  are  in  accordance  with  the 

8  of  their  actual  formation,  without  imply- 

(any  ulterior  assumption  as  to  their  constitution. 

.  Ifthen  thereare  no  grounds  for  believingin  h.itJ 

!?  or  in  B^N  as  a  body,  still  less,  a  fortiori,  have  jj^^f 

reftHm  for  supposing  that  any  of  the  more  com- 

nted  bases,  containing  two  or  more  repeated 

■lents  of  HsN,  are  in  reality  of  this  hypotheti- 

KfbnDfhaving  one  or  more  atoms  of  the  Hydrogen 

tthc  fundamental  H,N,  substituted  in  turn  by 

r  itself.     For  if  it  had  not  been  supposed  that 

EN  wns   an  actual  bodily  base  which  replaces 

nc  Hydrogen  in  salts,  no  one  would  hare  ima- 

1  that  just  as  the  Ethyloid  hydrocarbon  bases 

a  Hydrogen,  both  basic  and  metabaaic,  so  by 

etition  this  same  I],N  could  rejilace  metabaaic 

1  H(N  itself.     So  that  if,  for  instance,  the  salt 

N;Pt:Cl,  does  not  and  cannot  be  supposed  to 


■twn  a  base  N 


-that  ia  to  say,  an  Ammo- 


c  atom,  no  matter 


ik,  of  H.  is  replaced  by  Pt., — there  can  be  no 
1  for  fancying   that   the   salt    {HjN)j;Pt:Cl 
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,we  know  no  other  instance  of  a  base  BOstrong" 
;H  occnpying  tlie  mctabaac  place ;  if  audi  a  ™: 
ne  migbt  expect  to  meet  with  ealts 
b  shapes  as  Kg,N;M  :St,  since  K.  is  a  clusu 
ion  of  Hj,N;H:  but  no  one  expects  to  lind 
L  compound. 

•.  Secondly,  we  know  no  saltsthnscomponnded  ti 

ich  the  Pt.jCd.,  or  Ca,  of  the  salts  just  cited,  ■" 

placed  by  H.  If  iu  these  three  salts  the  secon-pt 

lecules  H,,N;  H  occupied  a  position  at  all  ■"' 

to  that  which  is  occupied  by  Ethyle  CjHj, 


f.:H.i 


H  )  Hi 

H  )  H) 


lich  the  Hydrocarbon  molecules  occupy  in 
.'b  comples  bases,  we  might  expect  that 
a  this  salt  is  formed  by  treating  II^N  with 
Br,  BO    we    might    form    such    a  salt    as 

HjN;H:Br  by  treating  HjN  with  H^N; 

From  oar  inability  to  form  any  siich  body 
,  we  may  infer  that  the  agglutination  of  the 
I  molecnles  of  HgN  in  the  complex  metallic 
rhich  I  have  cited  depend,  not  u)K)n  the  sus- 
ility  of  the  H.  of  HjN  to  substitution  or  an- 
on, but  oil  a  peculiar  power  in  the  metals 
■re  involved  in  these  compounds,  the  power 
I  have  called  probasic,  and  which  enables 
vhen  under  the  induction  of  a  stylic  mole- 
to  Bssodate  to  themselves  one  or  more  pro- 
of this  adjunct.     Again,  if  the  formula 
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of  one  of  these  salts  were  IWSi  >'  ■  N;M:C1, 

HJ 
should  expect  that  juat  as  we  can  liberate  Hi 

or  C.H,  ^N  from  a  salt  of  the  form  H,N;M:( 
Hj 

or  C,  H,  VNsHiCI,  bo  wc  ehoald  be  able  to  fa 
H  J 

H] 
such  a  body  as  II3N,  H  >N,  by  the  decompoalu 

of  the  former  system.  But  we  cannot,  we  k 
ito  such  body.  And  this  inability  is  not  c 
with  any  general  indisposition  of  tridnctylon*  1 
trogcnoiia  molecules  to  cohere ;  for  ns  we  hM 
already  seeu,  numerous  compounds,  some  of  tha 
epibases  having  theform  (XjN),. arc  known  wIb 
X  indicates  a  varitihle  molecule  and  n  denotes  nth 
of  the  numbers  2  or  3.  We  have,  tlicrefore,  a 
more  right  to  suppose  that  the  second  molecule  a 
HsN  is  annexed  to  the  H.  of  the  first  H|N,tI 
we  liave  to  suppose  that  a  second  H,N  i»  ii 
into  a  first  H,N. 
\  ^"f^T  ^  440.  ITiirdly,  if  these  salts  having  basee  of  (1 
_  second  and  higher  degrees  of  com{Jes>ty  wcm  U 
have  their  constitution  expounded  on  this  plai 
we  should,  I  conceive,  be  bound  to  apply  the  ti 
scheme  of  theoretical  construction  to  thojso  » 
vhich  have  styles  of  the  second  and  higher  <] 
grees  of  eomplicatiou.t    Thus  we  should  bare  t 


»rpi«jlp,. 


*§53! 


mud  422.  rp.  383  and  ill.  t  Scr  j  lOOip.  7T. 
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Bimsider  the  salts 

I7a:0;(Bo,Os)3  as  Na:0;60; 


KrO;(S,03)ja8K 


Jo 

(.OjBo 

:0;S,^  O 

lO;S,Oi 

.{8 


E::0;(Cr,0s)2  as  K:0;Cr 

CrOj 

K:0;(Si,03)3a8K:0;Si^  O 

L0;Si03; 

for  example^  as  having  the  second  molecule  of  each 
epistyle  annexed  to  the  oxygen  of  the  first.  Some 
of  the  silicates  [multisilicates]  with  which  mi- 
neralogy supplies  us  would  offer  admirable  oppor- 
tunities for  constructing  involved  formulae  ou  this 
plan ;  we  should  be  able  to  annex  subadjuncts  of 
SiOs  to  each  atom  of  O.,  not  only  of  the  primary 
molecule  of  that  compound^  but  to  those  of  the 
second^  perhaps  of  the  third  order  also.  I  do  not 
think  we  should  gain  anything  in  precision  from 
adopting  this  notion  of  the  construction  of  these 
bodies.  We  should  certainly  learn  nothing  from 
it.  All  that  we  know,  or  have  a  good  reason  for 
believing,  of  these  compounds,  is  that  the  mole- 
cules of  epistyle  arc  annexed  to  the  stylic  side  of 
the  salt,  and  of  epibase  to  the  basic  side.  We 
need  not  express  more  than  this  in  our  formulae  or 
in  our  names,  and  by  expressing  this  we  shall  keep 
a  clear  conception  of  a  method  in  the  construction 
of  salts,  which  is  as  remarkable  for  its  beauty  as 


f 
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for  tlie  extent  and  variety  of  its  appliaUiou.  ll 
probable  that  all  tLc  forms  whidi  I  haxt  dtt) 
salts,  simple  and  multiple,  hnviug  complex  \m 
may  be  matched  with  ))araJlcl  structures  td 
from  among  the  so-called  basic  salts  and  i 
salts  having  complex  styles  vi-ith  similar  iiumti 
relations  of  their  epistyles  to  their  prostyle  In 
Bnt  as  my  object  is  to  suggest  rather  than  to  < 
liaust  the  subject,  I  need  aot  pursue  the  a 
in  this  place. 

4oO.  I  will  only  add  that  the  same  argamen 
which  oppose  the  assumption  that  the  groupofati 
II^N,  H  forms  a  distinct  molecule  N II,,  csclnde^l 
parity  of  reasoning,  the  admission  of  the  lirjwt 
that  the  complex  styles  of  tbe  form  Ila^AhHaaM 
distinct  molecules  of  the  form  AbHa„+i:  andft 
the  more  forcibly  as  the  number  of  a 
which  wc  have  to  mnke  for  thissidcof  the  salt  sjsh 
is  infinitely  increased  by  the  vastly  greater  vi 
of  com|jonnds  for  which  wc  have  here  to  ace 
For  if  we  are  to  admit  SO,  as  a  distinct  styltc  si 
stance,  not  only  must  we  set  up  BoO,,CrO,,Si04 
SiF^.POg.Pt.CIs,  »ud  a  host  of  analogues,  but,  ft 
accouut  for  such  compounds  as  those  which  I  hit 
just  cited,  we  must  suppose  that  several,  perliap 
all,  of  these  bodies  are  liable  to  suffer  rcplaf 
of  a  part  of  their  halogen  by  entire  grou])s  of  tl 
own  molecules.     That  is  to  say,  we  must  furthc 

assume  the  existence  of  such  bodies  a 


«{^\.<-'{ao,«^s 


iBoO 


SiO, 


e^.    And   all  th 
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1,  hoivever,  we  consider  that  the  principle  of 
jity  ia  moat  marked  in  the  basoid  members  of 
i  bodies,  and  tLat  it  is  in  these  members  only 
we  have  the  important  alternative  of  com- 
Sy  presented  to  us,  it  will  be  seen  that  if  the 
fication  is  founded  on  the  simplicity  or  com- 
;y  of  the  basoid  member  of  the  epipole  in  the 
lase,  the  simplicity  or  complexity  of  the  basoid 
bers  of  the  epipole  in  the  other  case,  must  in- 
B  important  divisions  of  the  groups. 
8.  These,  then,  seem  to  be  the  natural  group- 

Ithe  kinds  of  the  two  sorts  of  halopoles. 
r 


I  _  rTritiel.  SIvlei  hiving  liselBADtilnHi, 

Otdam.  Strict  eontuiiiDi  SHpiitrlii. 


2.  Sjnllij'tn, 


-•mbM«.l  Tn'*2-  Two  AuliitjlM. 
L.Triln.  3.  Thr»  ADttetjIw. 
OidR-S.  Bua  ocmuicuiig  eiepibiiM. 

9.  The  further  subdivisions  of  the  Bases  and 
ie  Stvlfs  will  be  recapitulated  in  the  next 
cr,  ID  which  we  shall  consider  the  elassifica- 
•i'  iialts  in  general.  To  this  latter  object,  bo 
lificatiou  of  styles  and  of 
ut  hypothetical,  is 


OP  A  SECOND   GROUP   OP  BASES.  479 

I  the  esListence  of  salts,  containing  complex  bases 
f  the  form  Thy,H.i,N;M:St,  in  which  Thy  re- 
Ksents  one  of  the  Thvlic  bases  Methvl,  Ethvl, 
w  Amyl^  and  M.  represents  one  of  the  probasic 
■efcals  above  mentioned.  These  actions  were 
dearly  cases  of  the  attachment  of  the  new  epi- 
hmes  to  the  metallic  bases  of  the  oxides  in  ques- 
fion,  with  the  formation  of  complex  salts  such  as 

(CjJ'Jn)  ;Cn:0,etc. 

454.  Wurtz,  a^in,  in  a  subsequent  memoir  on  Their naXo. 

LoJij^^       H.y.  iu 
lis  new  epibases,*  informed  us  that  they,       ^'^  y  ^'  ciml>^ds. 

C,HO    ^ 
and       H  >  X  form  with  Pt :  CI  compounds  precisely 

•nalogous  to  certain  of  the  Platinum  salts  that  have 
H,N  as  epibasc.  Thus  he  obtained  compounds 
which  belong  to  two  different  series  of  salts,  and 
which  arc  not  represented  so  simply  by  any  formulae 
*8  by  the  following : — 

H    fN;Pt:CL         HfX;Pt:Cl.t 
H   )  h) 

rherecan  be  no  doubt,  I  think,  that  Platinum  acts 

•  Ann.  de  Cliim.  et  Phys.,  ser.  iiL  t.  30,  p.  -143.  Liebig's  Ann. 
U?p.  on  Chcm.,  Eng.  tp.  voL  iv.  p.  301. 

t  These  two  comi)ouncb,  like  the  analogous  U^X  salts  (soo 

Ote,  p.  455),  are  of  uncertain  composition ;  they  may  be  salts  of 

Tliv'1 
ae  form       H  f  N).;Pt:a;Pt,a,  (analogous  to  that  which  lias 

HJ 
«en  »upi>0iictl  to  bi'long  to  "Magnus's  green  comi>ounil,")  or  tliey 

Tl.yl 
lay  be  haloids  thus  : —  II  >X;Pt,Cl,  containing  antibasio  Pt. 

uj 
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in  these  compouuds  as  a  probase  to  the  e 

epibascs. 

455.  Morcrecently.t  Miiller  hnsdfse 
very  interesting  salts  produced  by  tlie  a 
first  of  these  epibascs  on  Chloride  of  B 
both  the  mode  of  formation  of  tliesc  c 
and  the  phenomena  which  they  present  aied 
similat  to  the  results  obtained  by  the  combii 
of  H,N,  with  Pd:Cl.     These  eompoonds  a*  J 


Uaiitr-.fmMlt 

'"4  &r 


PnliirfirmHla. 


(3)n|     «      JC 

He  also  found  that  Aniline,  Cjj,Hj,Hj,N  p 
nofeuiue],  added  to  FdCl  solution,  gives  a^ 
precipitate,  which  ia  probably  C,,H„H„N;Pl!C| 
Hofmann  X  h^ul  noticed,  many  years  ago,  thatdl 

*  Tlioru  is  nothing  to  warrant   Uin  uMertiun  of  llvca 
diacOTorer  of  (luwe  compounds,  that  in  llii-ui  Pt.  ii  m 


that  the;  c. 


cpibaua  of  the  fomi 


Tlio  groundlManMa  of  tliip  notion  of  mclahuw  H»liuiin  n 
be  beat  ik'niuiistmted  b;  tlie  fornintiou  uf  ulu  of  lilt  ft 
'niyj„NiPI:3tiuid(Tlij„N)j;Pt:3t.  Such  iniiIIiiRfhihai<««J 
bu  meil;  gonenited  bj  Ihc  treatment  of  Pl:CI  xllb  <Cin,>iX'    T 

t  Aim.  Clirm,  und  Plisrni.,  b.  litxri.  ■ 

t  "  On  the  Ba»ti  in  Coal  NuphUia,"  Phil.  Huf.  Uuih,  lUi| 
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J,l,l)3,  etc.  Other  C.H.-  nuclei, 

Q.)3.  Nuclei  cootaiuing  Iialogeua  (O.  aod  per- 

3,1,2)1.  C.n.O,— nuclei. 


!i3)2,  SyotliyleB. 
(1,2,2)1.  MetaJlothylefl. 
(1,2,2,1)1.  One  niulecule  of  metal  with  one  mo. 

lecule  of  thyle. 
(1,2,2,1)2.  One  in.  of  metal  with  2  m.  tbyle. 
(1,2,2,1)3.  One  m.  racial,  more  than  2  m.  thyle. 
(1,2,2,1)4.  More  than  one  molecule  of  metal. 
(1,2,2)2.  Mefiiithjlca. 
Probas-epi  bases. 

3)1.  Epibaaes  witli  one  antistylo. 
!,1)1.  N,  naaotistjle. 
(2,1,1)1,  Eleracntary  metabases. 
(2.1,1,1)1.   llg,  iiH  metabase. 
(2,1,1,1)2.  llg.' asmetubaae. 
(2,1,1,1).3.  i!.  aflinetubftBB. 
(2,1,1,1,3)1.  II.  as  probase. 
(2,1,1,1,3)2.  Oeogens  as  probaBes. 
,1,1,1.3,2)1.  Oneepibose. 
2,1,1,1,3,2)2.  Two  epibasw. 


11,1,1,1,3,2)3. 


Three  cpiboaeB- 
vpibasea. 


fL)2.  Coniptex  metabases^ 
'(3.1,1,2)1.  C-H-^J    "  "~ 
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to*^  possible  that  Tin  nlso  offers  us  instsncea 
1^;  which  it  acts  as  a  probase  to  tfayloas  epil 
456.  I  ha\'e  before  mentioned*  the 
constitution  of  the  very  complex  bases 
which  contain  Tin  and  Ethyl,  and  have 
that  one  or  more  of  them  may  |)Ossib1y  bi 
tain  epiljascs.  If,  as  seems  to  me  possible, 
pound  [C^Ui)j,Snj  be  au  cpibaae,  gcucratiiig 
Hydroatylcs  salts  of  the  form  [C,H.)jSn,; 
this  same  epibosc  may  exist  in  the  salts  of  L0< 
"  Acet-atnimethyl  "t  {C,Hj)sSn^  with  the 
Shj  or  Sn.",  as  we  may  represent  it,J  for  i 
instead  of  H.  If  so,  the  salts  of  thisbi 
be  of  the  form  jEj„Sn";Su":St,  having  Sn," 
probasie  and  antistylic  in  the  same  com] 
We  must  bear  iu  wind  that  this  base  lias  not 
isolatal.  If  such  were  the  case,  this 
would  lose  its  plausibility,  bccaiue  ve  do  not 
know  a  single  base  of  this  form  that  exist*  ■ 
free  substance.  It  is,  however,  possible  that 
slannethyl  is  itself  an  cpibase  having  the  inoleci 
/E,Sn,  nhich  wc  know  to  he  basic,  in  each  of 
nictabasic  places.  If  so,  ils  salts  would  be  (.£,80)^ 
Sit;H:St  having  one  atom  of  H.  more  than  Im 
been  assigned  to  them.     We  may  hero  notice  thil 

•  I  278,  p.  287.  and  §  328,  p.  BSD.  f  Biw  ^  » 

i  We  already  Inoir  tliot  Sn.  ii  ditiimoua,  hariiig  tluniolMhr 
nine  69  in  iU  bwer  nIU,  and  SQ'6  in  ita  higlirr  nlU;  bf  ■!■' 
are  obritiuilj'  Iwa  tonaa  uf  ita  •eooiid  oxide,  <>na  ofirliick  bM 
qiiatjic,  and  is  propcrlj  rpprnmntcd  uSnO^  while  UkiiiIw" 
sullnc,  luid  should  bo  wrilTcu  Su':0.  It  i*  uol  unlikcl]r  lU  H 
ii  triliiuiuuB,  irad  so,  porhupt,  b  Ulpm  rompouodii,  hu  Uwtl'''' 
equiTuIent  iroiglit  8n"  =  118 


or  A  SECOND  oRocr  or  bases.  483 

Kposaible  that  "  Metlistaunethvl,"  .{I^Su^  mav 

EC,  with  Sii.  in  the  probasic,  and  aUo  in  the 

z  place,  hsTiDg,  that  is  to  say,  salts  of  tbc 

,,SD;Sn:St.      This  may  not  seem  likely. 

B  if  ^jSn,  nerc  an  epibaee,  as  this  formula 

i  reqaire,  it  roig^ht  be  expected  that  it  would 

I  isolated,  which  is  not  stated  to  be  the 

Again,  the  simple  molecule  Sn.,  though  tlie 

I  is  neArly  allied  to  Antimony,  docs  not 

;  the  molecule  Sb.  in  forming  tridartylom 

nnds  either  with  O.  or  with  II.     Tin  rather 

Hydrogeu   in  its  analogies,  Antimony  re- 

s  Nitrogen.   It  may,  hovrerer,  turn  out  that 

has,  like  Sb,,  the  property  of  eom- 

»■   basic  molecules  to  produce  bodies 

s  to  H,N. 

Q  discussing  the  salts  of  Lowig's  Plumb-  taiai 

•jEjPb^l  have  suggested  that  they  may  con-  piui:!i 

I.  in  the  probasic  state,  with  a  molecule  of 

&,Pb,  appended  to  it  as  an  epibase.     The  salts  in 

qncsUun  are  probably  analogous  in  composition  to 

those  of  Mcthstanuethyl,  so  whatever  theory  es- 

I  laiua  the  one  will  probably  apply  to  the  other  also. 

4-j8.  Of  tbc  more  complex  epibases  of  organic  Ep.i* 
i  rigiii,  a  few  have  been  indicated  as  having  the  T'l'-n 
property  of  combining  with  metallic  salts.  The  epi-  "*"" 
baaistyles  thus  formed  are  generally  mentioned  as 
peculiar  or  abnormal  compounds.     It  is  evident, 
however,  that  they  are  perfectly  in  rule,  being  in- 
stances of  the  general  law  that  under  favourable 
■  Sec  S  273,  p.  £82  ;  $  £60,  p.  291 ;  nod  §  333,  p.  3S2. 


►r  'S^B^^^W 
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conditions  epibascs  attacU  tUcmselres  to  pnbm 
molecules  when  tbe  lutter  arc  uuited  to  a  alyle.  i 
this  kind  of  structure  the  follun  ing  are  instanctiy 
*Urca  with  nitrate  [uilrute]  of  silver  l}k  \  ,S] 
Ag;0;N,0(.  ami  ("()  }  N  )!;(Ag:0;N,Ot)^ 

tC^fcine  with  Nitrate  of  Siheraud  with  CU 
ride  of  Mercury  [hermiui  chlorade]  CijHjuOjS 
Ag;0;N,Osaud  C,fln,„O^N,;(Hg':(:i)j. 

JStrjxhiiiue  with  Chloride  of  Mercuiy  and  wi 
Cyanide  of  Mercury  [hermini  cyade]  C^IlaOjS 
(Hg':Cl);  and  C.,Hj30,N5:(Hg':Cyii. 
fl™''''ijr*  ih'J.  The  instances  which  I  have  cited  iu  tbel 
"Hmmfiuffi'  '*^"  paragraphs  are  carucsts  to  us  of  a  whole  ruj 
hjimthutu.  of  sajtg  ye[  to  i,c  studied,  containing  meiaUic  pi 
bases  united  with  the  epibascs  that  contain  caHl 
nuus  metabases.  And  it  is  worthy  of  note  as  bd 
ing  on  the  "  Ammonium  "  theory,  that  of  the  t 
complex  salts  of  this  kiud  which  arc  accuretl 
dcsciibed,  by  no  means  a  majority  contain  laj 
of  the  form  B^N  or  Bj.NjMb.  liut  the  hmtet 
several  of  these  sjilts  arc  of  the  form  (lts,N)i;3ll 
thus  confirming  the  notion  that  tliis  latter  foni 
at  least  as  determinate  a  type  as  the  former.  Kg^ 
others  of  these  compounds  are  double  aalta,  haii 
basic  systems  of  tbe  figure  iljN;Mh„  wbidi  by 
raeauB  argue  in  favour  of  a  regular  B^ii  tjgf,  I 
rather  seem  to  bear  additional  testimony*! 

•  Wertlier,  Ann.  Hot  Clietn.  iinil  Plurm.,  b.  h 
t  Nicliotdon.  Mcnitiirs  ofChno.  Soc.,  toI.  iiL  p 
J  Abel  Had  Kidiolsou,  Qu.  Joum.  otCbem.  S 
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B&.  Hofrever,  before  Hofraann's  discovery  a  few  ^^ 

a  of  combination  had  been  observed,  wliicU  ^J^ 

|thftl  we  Iiavc  learned  this  fact  admit,  of  the  in- 

ntation,  which  Ititlierto  had  not  been  suggested 

«,  that  iu  these  cases  th^Iic  molecules  exert 

;  attachment  for   the  cpibMC  Ammooine. 

|»Warta*  had  informed  us  that  theCyanic  ethers 

iylicyatcs]  unite  directly  with  HjN.     Thus — 

(■H,N  +  aHj:0;C3N,6  forms  CjH.NjO.. 

[  HjN  ■(-C^H,:0;CjN,0  foi-ma  CJI.K.O,. 

H,N  +  C,„H„;0;C2N,0  forms  Ci.H„N.6j. 

Furtx  compares  Uiesc  I>odie8  to  Urea,  which  is 

II  nOQ-saline  form  irhicli  Cyanate  of  Ammonia 

Btrino  crate]  spontaneously  assumes.     Thus  he 

pidere  tliese  to  be  Ureas,  in  which  one  molecule 

ff.  is  replaced  respectively  by  CiH3,C,Hj,  and 

Either,  however,  tliey  arc  exactly  analo- 

t  to  Urea,  that  is  to  say,  double  epibases,  or 

'  are  true  salts.     If  they  arc  true  salts,  they 

t  be  either  of  the  form  H3N;Thy:0;CsN,Oor 

|N;H:0;C3N,0.    In  the  former  of  these  two 

h  tn  have  tlic  thylca  iu  the  probasic  places  with 

f  qubase  H,N  adhering  to  them.    In  the  second 

B  we  have  the  salts  of  the  new  tliylous  epibases, 

icb  ore  actually  obtained  by  distilling  these  eom- 

mds  With  K:0;H,0.     And  these  new  epibases 

i  have  been  formed  by  an  internal  mutation 

a  the  H.  and  the  thylcs.  The  phenomena  arc 

cisely  parallel  to  those  of  H of mann's  substitution 

Mch  we  shall  presently  notice;  the  O;CiN,0.  of 

•  Qu.  Joom.  Chcin.  Soc.,  vol.  iii.  p.  91 :    ComptM  Hmdui 

L  Mil.  p.  3(18,  and  roL  mii.  p.  2  H  ;  L'liialilut,  1819,  p.  358 
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Wurti,  being  represented  by  tbc  Br.of  HofiuaiuL 
however,  these  bodies  be  Ureas,  in  nbich  Ibe  Ibj 
Balt-oature  bus  disappeared,  tbey  muet  be  ai 
to  have  arrived  at  this  coudition  by  the  same 
by  which  common  Urea  is  produced  fror 
+  H:0,CjN,0.  We  suppose  tbatJnthisi 
Cyanate  of  Ammonia  [Hydroiiino  cyatr] 
formed  by  the  adhesion  of  tbc  epibase  H,NulU 
probase  of  the  hydrostyle  H:0,CsN,0,  Cjfiofc 
[Cyaric]  aeid.  So  in  the  case  of  ourtbyioniooBK 
pounds,  the  first  step  in  the  formntiou  of  the  ww 
Ureas  will  be  the  formation  of  complex  salts  [Bj- 
dronino-thyli  cjatea]  by  the  adhesion  of  the  IltHi 
to  the  thyles  (Cj  H3,  etc.)  of  tlie  thylistylca.  Tie 
compounds  formed  by  the  action  of  IljX  M 
C„Hj:0;Cy,0  [Cynteof  Fcnyl*]  and  on  C.11»:S; 
Cy,S  [Sulfocyate  of  Allylf],  may  Ijc  supposed 
in  the  first  moment  of  their  formation  to  eiin  m 
epibasepistylea,  having  res|)ectively  the  hjpobaeo 
CjjHj  and  C^H^  in  tlie  probasic  position.  Both  rf 
these  compounds,  however,  immediately  pass  oDl  of 
the  saline  or  bipolar  form,  the  first  into  that  of  1 
double  neutral  parabale  "  carbamidc-carbanilide,'' 
the  second  into  the  epibase  "  Thioainnaminfc" 
Again, J  Cahours^  had  found  that  the  co 

•  nofmBnn,  Qu.  Jouni.  Cliem.  Soc,  roL  iL  p.  310, 
p.  4115. 

+  See  §  «6,  p.  411. 

t  Ann.  do  Chim.  et  do  TIijb.,  »er.  3,  toI.  iir.  p.  fl.     ^— - 

§  Indeed  M.  Calioura  litmsolf  lUtei  tJiaC  thta  BiaitraMJklW 
afUetlijI,  and  dtcu  the  Salicylate  of  MnlLjl,  act  aa  Mida,  aaJ 
IiocbDh  them  BinitrogsiUlliBrioBndQoulllitfip  A^iJt. 
Ilie  term  acid  ia  eomcwhat  laowl;  applinl  bj 
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''{^0,}.' 


I:0;SO,  +  H:0;N05 


produced  by  the  action 
1  Salicylate  [Salisute  ?] 


a  that  i\ 


u  b;  moil  ohmnitls  ;  ■ 

kr  our  deSnitiini  of  the  term  will  permit  ui  lo 
J  of  these  compounds.  Ve  must  Brtt  obserTc 
»  tJi«'&JicjUtt<  of  Mcthjl,  nor  that  of  ElLjl,  acU  u 
lue  in  ohii^li  we  hsTeJust  seen  that  tlieir  nilro- 
«•  belts*e  so.  Neither  of  the  former  bodies 
<rilh  n,7i,  therefore  they  are  not,  like  tlielBlUr 
I,  [mbuistTla.  But  the  two  fonnor  mlipylnte"  are 
u  kddf  low&rda  the  motalltc  oijbnSM,  fanniDg  thus 
W  avranl  metallic  base*.  Nov,  if  Ihe  true  constitution 
odiM  be  Th; :  O  i  C,,  H^  O^,  that  u,  haring  s  Ihjlie  group 
hairt.  *»  Culionn  seems  justly  to  infer,  it  it  quite  utear 
cumot  act  us  hnlrostjlca,  since  they  hare  not  H.  lor 
,  tod  so  csonol  in  tluit  scaso  be  acids.  Neither  is  anj' 
bMolwuleorthisrH.rpplnt'cahlebyamctalliehase.  Keilher 
t  M  ndili  b  any  sense  which  imptie*  thr  total  displaoe- 
•ir  buic  molecule*  by  a  nev bane, since  tliosholc  of  their 
iaJbuDdintbe  compound  whirh  the;  form  witli  tlieoi;- 
m,  theeompound  formed  bj*  adding  C,Hi:0|C,jHj.O^ 
Mus  solation  of  Ba^O,  oontuns  both  the  eubslnniva 
I  haTBrepmenled  in  symbols.  Iliis  is  not  tlie  behaviour  of 
I  acid  towardd  a  simple  otybuH^)  nii^h  budic*  elTect  a 
kl  dceoiapositioD,  yielding  two  compounds,  each  of 
IS  one  member  of  each  biwisl^le  of  the  original  pair. 
1,  these  ialic;Ue  cthen  [Thylisaliiutca]  combioo  with  the 
s,  Booording  to  the  manner  of  (he  so-ealled  "nuhydroua 
«  epistj'lM  :  so  that  tliB  whole  of  their  substnnco  lies 
oa  the  rultanegatm  udo,  and  so  that  the  Ba.  compounds  would 
be  tmly  nipreeentod  Uiua,  Ba;0;CnUi,Oj.Thj,0  ? 

This  ooadusion  is  negatived  by  all  tb<<  habits  of  these  oom- 
poonda  J  their  behaviour  indicates  Uia-l  their  Thy.  still  rcnuiiiis 
basic  in  their  metallic  salts.  It  reoinina,  then,  lur  us  to  oondnde 
that  these  metallic  compounds  are  double  salts  of  the  form 


DilO;Ct.I 


',  in  which  the  basic  tbyle  (Thy)  is  probably 
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of  Methyl  (C9H,-.0iC„Hi,Ojr)  oombinwd 
with  HsN,  forming  tLe  compound 

nsN;Cjil8:0;C,^{  JJ^Iq -,J,0(. 
Ill  tliis  and  in  tlic  corresponding  Ettiyl-campc 
Callj  and  C.Hj  respeetivclj-  spent  certainly  t 

displncful  bj  the  mctallio  base  (Mb.)  i  but,  taking  tin;  0.  rf 
metallic  oxjbaw,  twUiore*  aa  no  oxido  U>  Ibo  new  salt,  jiai  Ml" 
adhf rcB  to  numeroUB  metallic  ulta.  The  lortoiiXioo  of  d)it  I 
pound  w^  illustnile*  th^  tendency  of  tlio  oijthjli 
generate  doublo  salt*.  Tlii»  new  olplailu  at  ont*  how,  aa  mm 
Uicse  mewllio  compounds,  tUe  alooLola  are  evolTed  ;  tin  mrt 
double  Bait  ia  broken  up,  and  the  detiiGhed  Thj;0,  finn 
Mb;O;Ct,Ht.0, 


sqiieoui  double  suit 
=  Mb:OiC|(H(0, + 


alcoboL    Thus 
HlO 


It  Kern*,  then, that  it  bwMK  1 


to  state  that  tlieie  TbjliBI^lna  act  m  aridi. 

The  aaniB  cotiuderatian*  lliat  api'ly  Ui  tlie  mUcjUc  eth«n  [llgC- 
ealisales]  hold  good  with  rwpwt  to  their  tiiitruminui]  daln> 
tices,  in  which  S  0,  is  lubstitutcd  far  U.,  to  far  ai  nmren*  IW 
metnllio  snlu.  One  of  th«  metallic  comjioandii,  boworn',  «h)A 
ttt  oblUDod  in  tliij  group,  soeuu  lo  belong  lu  a  diffcKAt  Ml 
Trry  renuu'liable  tj^io.  Thi^  ii  thc>  "  Uinitrogsiilthcnl*  HI 
SiUer"   of  Cahoiin,  10   nhich   he    auigns    the   compMim 

—  O^gHjAgN^n^j,  but  of  wliicli  lie  dura  not  aui^sl  tht>  taattitt- 
Now,  UiecompocitjocoFthciallef  ItiiHiiiu«im>pu(>iIi*| 

*  tothefonuulAaboTeaasigDcd  to  the  metallic  ThjIiaaliiulMvoaU 
be  C„H,BaN,0,„  oontRining  one  niuleuul^  niura  oS  TI,,  and  of  0. 
The  Silror  lalt,  is  lact,  diffcrra  from  thtt  Bariiun  inlt  juit  it  (be 
oxide  of  Silrer  diDtra  from  iJuU  of  Barium  under  ordinary  dwim- 
slancei  in  being  without  11:0.  Now,  as  the  uulj^  tiiang*  irbkb 
we  know  to  take  place  here,  in  thu  iiilrvduction  of  a  metal  inti- 
the  compound,  olTects  tJie  baiicaideof  tlic  sail,  wt>ani  <iramnt<4 
in  beliuving  that  the  styljo  aide  remains  unaltered, 
abstrflotion  of  Oijgen  Uicrcfroni.  Kow,  thu  onlj  »»j  m  obidi  wo 
can  dt-duct  the  corrcsponditig  Hydrogen  fixni)  tliebaaiendeor* 
of  thcM  eomponiida  ia  b;  taking  It  fram  IhcthjlvitaalC   nit 
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probasic,  and  the  binitro-salicylate  [diuomisalisutc] 
of  Methyl  and  Ethyl  seem  to  act  towards  the  H3N 
pecnsely  as  acids  would  behave  with  that  epibase. 

463.  Streckei*  had  informed  us  that  the  epibase  fi"*ElhTi 
BiN  unites  with  the  sulphate  [sulfite]  of  Ethyl  S^,^;"^' 
C4H5:0;SOj.      But    the    result    of   this   union  ^"*^- 
Sm  noty  it  would  seem^  a  compound  of  the  form 

vnut  do  in  the  case  of  tlie  BiDitrogaultherate  of  Silver.  I  do  not 
met  how  we  can  account  for  the  construction  of  this  body  under 
the  eompodtion  assigned  to  it,  except  by  supposing  that  in  it 
J^  replacee  one  of  the  atoms  of  H.  in  the  C^Hj.  If  this  body 
wtn  oomectlj  analysed,  it  must,  I  imagine,  have  the  form 

C^IIf  ;Ag:0;Ci4  •<  ^-Jq  x    >  ,0^.    This  is  a  most  suggestive  for- 

mnla.  It  may  remind  us  of  a  compound  which  we  noticed  in  a 
preoeding  page  (see  note  to  §  3*16,  p.  345),  in  which  a  metal  liaving 
the  closest  affinity  with  Silver  (Hg')  appears  to  replace  Hydrogen 
in  ethyl,  a  molecule  closely  akin  to  the  methyl,  which  here  seems  to 
hare  suffered  partial  substitution  (see  also  §  2G9,  p.  279).  We 
must  not,  however,  conclude  that  if  this  is  the  true  coiisti- 
totion  of  this  compound  then  the  constitution  of  tlie  metallic 
eompounds  that  contain  one  equivalent  more  of  II :  O  must  bo 

1 — . LW  ^A/2  4 —  ;  for  all  metallic  bases  are  not, 

HIO 

like  Ag^  strongly  probasic. 

It  would  appear,  then,  that  under  the  term  binitrogaultherates 
three  distinct  forms  of  salts  are  included ;  the^  may  be  repre- 
sented thus,  taking  Mb.  to  represent  a  metallic  base,  Ab.  the  anti- 
basic  molecule  (  C^  4  ^-Jq  v  ^  of  "  Binitrosalicylic  "  Acid,  and 

Thy.  an  ethyloid  molecule : — 

Mb  0;Ab,0, 
W  ThyiO 

(2)  (Thy-nnib:0;Ab,Oi 

(3)  H3N;Thy:0;Ab,04 

whereof  tlie  last  appears  to  offord  an  instance  of  a  probasic  tlivlo. 

*  See  AnnalesdcChem.  und  PIiarm.675,  s.  40;  Liebig's  Ai.n. 
Rep.,  Eng.  tr.  iv.  p.  282. 
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H„NiC.H.:0;S,0.,or        H  '.N;H:0;SOL. 

a  more  complex  molecule  is  obtained,  in  «likA,i 
cordiug  to  the  account  wc  have  of  it,  C^Hj  won 
seem  to  be  neither   probasic  nor  mcUbuie.  ' 
consists  of  2(H3N)+4(C,n5;0:SOJ;aiidofil 
HjN  thus  taken  up  only  oiie-balf  is  pre 
by  H-.Cl;Pt,Cls   a^.   IIsNjHtPtiCU.     Prom  t^ 
Strecker  infers  that  only  one-half  of  tiie  HjJf 
on  the  basic  aide,  tlie  other  half  of  it  and  lU  ll 
Ethyl  entering  into  the  constitution  of  the  "add' 
[style?],    producing    a   very    complei    add,  t 
which  he  gives  the  epithet  "  Ethamine  sulfiBM." 
However,  an  alcoholic  solution  of  the  mixtantf 
the  H3N  salt  with  thCliPt.Cljyieldsbyevjpoo- 

Hon  the  salt     *  ^  KN;HLCl;Pt,Cl.     This  R 

hJ 

tion  indicates  that  port  of  the  C^H^,  though  it 
left  its  position  as  a  base,  is  still  on  the  basic  s 
having  in  fact  becorac  metabasic.     This  will 
IIS   to  account   for  the  furniution  of  the  ulla 
K,Na,Br,etc.,the  "ethatnine  sulfatta,"  byuioiJ 
displacement  of  HaN;H:0  by  the  metallic 
without  supposing  the  acid  to  contain  the  molt 
culc  CijHjjNO,  ou  its  negative  side.     Thna 
salt  formed  by  the  union   of  the  HjN  with  til 
CjHj:0;SO3  may  have  the  constitution 
g  1    N;C\Ha;0;S,0, 
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^  is  the  true  constitution  of  the  compomid, 
I  have  one  molecule  of  its  Ethyle  in  the 
!  condition. 
,  From  what  we  know  of  tlie  behaviour  of 
;y1es  whicli  are  less  readily  expelled  from  the 
mtion  than  is  H.,  we  may  conclude  that  a 
t  unaller  amount  of    force   might  suffice  to 
mte  a  metallic  molecule  by  donble  dccom- 
I  for  the  fourth  base  in  such  a  quadruple 
would  be  necessary  to  dislodge  the  other 
f  molecules.     So  that  thi&  is  perhaps  &  multi- 
lit  hanng  Ethyl  in  a  probosic  position. 
.  Perhaps,  again,  in  the  compound  formed  by  F^nji''' 
Inrating  hydrated  oxide  of  Feuylc  nitli  H3N,  we  i™*- 
Ikave    an    instance   of  a    double  salt    in   which  a 
t>)yiic  molecule  Fn  is  probasic.      I   suppose  the 
,:,(■   formula  of   this    compound    to    be   either 
X^»H,  1 0  C„H,  1 0 

H ; O  Us.N;U  1 0'  ""^ '  """  "  ^"^ 
raore  probable  of  the  two,  because  liquid  "  Carbolic 
Acid"  docauot  combine  with  aqueous  H3N;II;0, 
»*bich  might  have  been  expected  to  yield  with  it  a 
'in{)Ound  of  the  latter  form,  even  though  it  does 
:  produce  such  a  salt  as  HjNjHiOjCuHj.O.* 
il.i-se  are  instances  of  combinations  from  which 
the  probasic  capabilities  of  the  tbyles  might  have 
beeu,  but  were  not  inferred.  I  am  not  aware,  in- 
deed, whether  these  compounds  have  been  l)eforc 
considered  under  the  light  which  llofmanu'e  dis- 
coveries have  thrown  upon  the  properties  of  the 
molecules  concerned  in  them. 

•  Bm  I  £63,  f.  267. 
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>  4^6.  Let  ua  now  consider  the  stsp^  by  nliich  He 
manii  bus  led  us  up  to  this  most  interesting  pai 
of  the  physiology  of  the  cpibaaes.  He  tirst  showi 
that,  like  the  eorrcsijondiiig  hydrostylcs,  the  hr 
niides  aud  iodides  of  Methyl,  Ethyl  and  Amyl  wc 
able,  uudcr  appropriate  temperature  and  prestuE 
to  assume  to  their  basic  member  the  epiliases  11,^ 
and  CijHj.HjN,  foritiing  complex  salts  as  truly 
do  the  acids  proper.*  But  he  found  on  breai 
ing  up  the  salts  so  formed,  by  treating  them  w: 
the  oxides  of  stronger  bases,  that  the  epibaaes  i 
parated  from  their  points  of  attaehitient  and  tl 
they  now  contained  the  molecule  which  wc  m 
say  seemed  to  have  been  probaaic  traiiefcrred 
tho  mctahasie  position  by  interchange  vitb  Uydn 
gcn.t  And  now  salts  precisely  similar  to  tb 
obtained  by  combining  the  original  epibases  f 
the  thylistyles  were  yielded  by  the  union  of 
new  thylous  epibosea  with  the  hydroslrlcs.     Tbi 

on  treating  C^H^tBr  irith  the  epibase        U  ? 

hJ 

a  compound  is  produced  which  wc  might  coan< 

to  he       II  ^N,C,IL:Br,  with  C.U.  aa  itfl  pn 

IlJ  '    '  '^ 

base.     But  on  treating  the  solution  of  thia  bn 

mide  with  Tr[-[i  we  do  not  reproduce  Aniline  [Mo 
nofenine]  and  obtain  Alcohol  accoriling  to  tli 
equation — 

•  Pliil.  Trnne.,  1850,  part  L  pp.  D9,  119, 
t  Sco  §  2t)9,  p.  808. 
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Mit  we  get   Ethylaniline    [Hydrethyfenine]    and 
wter,  thus,  C4H5  lN  +  K:Br  +  2(H:0) ;  and  by 

treating  the  new  epibase  O4H5  >N  with  H:Br  we 

obtain  the  same  salt  that  we  had  before  the  action 
of  Potassa,  which  salt  we  are  thus  invited  to  con- 


C12H5I 
C^H6^,N;H:Br. 


rider  as 

Similar  results  were  yielded  by  the  new  epibase 
C^Hj  >N,  which  on  union  with  the  thylistyle 
J^Hj-.Br  and  subsequent  separation  by  K:OjH,0 


C12H5I 


'eneratcd  the  new  epibase  C4H5  >N;  and  by  such 

eactions  Hofmann  constructed  his  extensive  sc- 
ies  of  epibases,  in  which,  as  in  the  instance  last 
ited,  each  of  the  atoms  of  Hydrogen  in  H3N  were 
xpelled  by  a  thylic  molecule.  But  though  in  these 
eactions  the  thyles  seemed  to  be  displaced  from 
heir  basic  position  by  the  Hydrogen,  whose  meta- 
msic  place  they  were  compelled  to  take  in  the  epi- 
Mises,  yet  under  other  treatment  the  original  epi- 
)ases  could  be  separated  unchanged.  Thus  when 
:hc    compound    produced    by  the  annexation   of 

H   >N  to  C^HjtBr  is  subjected  to  dry  distilla- 
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tioDj  the  two  original  constituents  are  recoi 

Similar  decompositions  are  effected  by  bent  in 

case  of  several  of  the  salts  generated  by  the  ui 

of  the  thyiistylcs  with  the  epibascs  of  the  f 

Thyl 

Thy  >N.     So  that  here  we  had  hinta  that  ia  ■ 

HJ 
having  complex  bases,  the  tliyles  may  ret  filt 
place  of  probases. 

467.  There  wcre.however,  some  other  remi 
points  of  deportment  in  the  case  of  certain  of  tl 
compounds  which  would  prohibit  ua  from  c 
eluding  tliat  the  basic  molecule  of  tho  original  i 
thylistylct  is  always  probusic  in  the  new  conq 
salt.     Thiis  both  the  compound  formed  by  th»: 


NtoC,„Ii,i:Br,  and  thrti 


ltio^ofciHs'f,^ 


suiting  from  the  u 


C..H„|, 


NwithC.H,: 


a  J 


yield  l»y  distillation  the  cpibase  C, 


the  thylistyle  C,oH„:Br,  although  cither  of 
same  complex  salts,  when  treated  with  K:0;n, 

yields  the  epibase  C,nII,i  >,N. 

Though  some  of  theac  phenomena  seemed 
render  it  almost  certain  that  the  tbvlcs  coaUl 


in,  of  c 


^  probontljlis  of  ithkli 
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we\  eliall  have  no  meaning  in  our 
Dnnection  witb  tlie  consonant  which 
ihen,  we  commence  a  word  Ti-ith  a 
id  will  not  at  oil  afiect  the  signifi- 
1.  Now  we  may  construct  a  very 
ouble  cooBonanta  which  can  be  pro- 
»wel  preceding  them.  Some  of  theae 
9  final  eounda  of  words,  others  can 
ced  with  another  vowel  following 
purpoae,  however,  we  need  draw  no 
en  the  two  kinds  of  eouDds,  as  we 
my  of  them  at  the  ends  of  our  words, 
e  elements:  since  these  are  always 
Y  a  numeral  vowel.  We  may  then 
ig  elements  in  turn,  and  select,  for 
of  tbis  sort,  as  its  symbol.  And  we 
,  when  Bucb  symbol  ia  the  first  of  a 
form  a  compound  word,  it  shall  be 
auxiliary  vowel,  such  as  any  short 
of  the  English  words  "bat,"  "bet," 
lot,"  or  "  her,"  that  may  be  conve- 
:tation  with  the  usual  name  of  the 
facility  of  pronunciation.  Wheu 
ccurs  not  at  the  beginning  of  a  word, 
^1  of  the  preceding  syllable  will  be 
m  the  consonant,  without  any  adven- 
ing the  old  symbols  wo  have  still  re- 
lis  head,  theae  four,  which  we  may 
usual  aignifi cations,  cd,  mn,  nb,  pt, 
persons  may  perhaps  pronounce  as 
we  may  then  make  the  following 
ch  are  all  obviously  suggested  by  the 
irrent  names  of  the  elemonts  :^/;" 
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bromadea]  with  wliicli  he  was  exi«!rim( 
brought  ID  contact  nith  the  cpibases  < 
ThVsiN, — in  which  there  was  no  mor« 
Hydrogeu  to  be  replaced,  aud  in  which  d 
further  interchange  between  Ilj'dragcn 
and  consequently,  no  formation  of  acid  o 
pected, — there  were  still  eridcnccs  ofcc 
He  further  discovered,  on  substituting 
compounds  [tbyli-iodades]  for  those  oi 
that  the  new  epibases  conibiacd  with 
bodies  with  the  greatest  readiness. 
iodide  of  Ethyl  [Eth-iodade]  acted 
etbylamine  [cthynitrinc,  or  ethyuine]  i 
mode  in  which  the  iodide  of  Hydroj 
iodade]  behaves  towards  Ammonuic  \h 
there  was  a  difference  in  the  degree  of 
tlic  combinations  were  clearly  of  the 
There  was  also  a  difference  between  the 
tticmaelves,  in  the  degree  in  nhicli  U 
tliis  attachment.  Thus  while  {C^IIJ, 
instantly,  when  mdcd  with  slight  heat, 
and  0,11^:1,  it  required  the  ))ersua8io 
temperature  eontinncd  for  days  to  ind 
lar  quantity  of  it  to  combine  with  it! 
of  Cion„:I.  In  this  manner  Hofman 
a  series  of  salts,  whose  various  species 
cessary  here  to  catalogue,  but  to  whic 
mode  of  their  construction,  wo  arc  eiit 
sign  the  constitutiou  expressed  by  tl 
Thjl  " 

Th,  {.NiThjiSt.,  in  .Ucli  all  the 
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I  (Thy)  may  be  of  the  same  or  of  different 


t  is  to  say,  we  have  here  salts  of  com-  th-  <d. 
»,  in  nhich  tlie  one  proljasic  and  the  three  uproi 
c  molecules  are  all  tliylcs  of  which,  four,  ihYi». 
yless  niiuiber  may  be  thesameordiflereut 
li  OtLer.  The  constitution  of  these  bodies 
1  illustrated  in  some  instances  by  their  de~ 
sitiou  under  heat;  some  of  tbem  are  sepa- 
_  f  dry  distillation  into  the  original  epibase 
1  thylistyle  of  whicli  they  were  constructed.  But 
liere  ia  one  feature  in  which  these  salts  differ  very 
Bmarkably  from  those  nhich  Hofmaun  had  pre- 
ioosly  presented  to  us,  even  from  tliose  of  his  first 
sries,  which  most  nearly  approach  to  these  in 
Dcnposition.  Of  none  of  the  former  kind  which 
ODtBin  Hydrogen,  either  as  mctabase  or  as  pro- 
tBB,  was  the  cohesion  of  the  basic  member  suffi- 
Eently  strong  to  give  it  stability  under  the  feeble 
bylic  induction  of  Oxygen.  All  of  those  when 
reatetl  with  potassa,  were  split  up,  liberating  epi- 
rastc  molecules.  But  these  new  iodides  when  pre- 
ented  to  an  oxybase  ( Ag :  0)  wliich  cau  interchange 
ta  Oxygen  for  their  Iodine,  are  converted  into 
ixidca  [oxades]  of  remarkable  permanence.  And 
hese  oxides  show  by  their  remarkable  properties, 
hat  to  the  stability  of  their  basic  molecules  their 
ihemical  energy  is  fully  coordinate.  These  oxides, 
n  fact,  manifest  the  power  of  their  bases  by  their 
tikaline  solubility  in  water  and  causticity,  and  by 
with  which  thcv    assume  epistyles. 
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CTCn  tlie  weaker  oncsj  such  ns  CO,  for  the  cooiplM 
lion  of  their  stylic  memliers.  The  positive 
of  the  bases  in  some  of  these  salts  is  so  giPat, 
they  are  not  detaelied  in  the  way  of  douhle 
position,  eren  hy  pota^sa,  from  the  liulogeos  «id 
which  Potassium  is  most  eager  to  combiue.  thsj 
can  he  decomposed  only  by  those  oiy  bases  wIkmb 
bases  will  precipitate  with  the  styles  of  these 
salts.  Thus,  Hofinann  says,  speaking  of  the  ( 
pound  (CjHil^NjC^Hj:!,  "the  molecular  gnvf 
here  eomhined  with  Iodine  behaves  like  Sodinnier 
Potassium."*  It  may,  in  fact,  by  double  drcoBK 
position,  be  brouglit  into  combination  with  uy 
stylic  molecule,  simple  or  complex,  mniiif«itiii| 
towards!  such  a  most  energetic  attachment. 
no"  470.  The  cliemical  behaviour  of  these  new  tSluk^ 

potMh  lies  as  illustrated  by  the  oside  of  tetrethyUmmo- 
wc  u  ft  ,  Ilciulds,  1  lUmliinfartuiiatel;, '' Ilie  alruForguuflDMUlto 
all  its  beariiiga.  For  this  melal  ]  propose  Ilia  niune  Tetn<k^aB- 
monium"  (PhU.Tmn..l851,pl.ii.p-361).  Tlii. 
tiODof  tbetennmctB],  IliecoBipUi  boHoTtlicM  ull*  [th*(tt}* 
nine^thyiljlw]  U,  in  the  Snt  plane,  utterlT  unki 
]t\ed  bodj  ;  next,  not  one  of  the  relations  of  tlie  ooinpoaml*  faM 
vhic)]  it  eaUra  giTcs  tlie  1«ut  indicslioD  of  a  probabilitj 
bam  will  be  iiolated,  Uill  ]e«i  haTOwo  any  rcaroct  fur  aDj 
tliat  if  i»ol»ted  it  would  Iibtp  a  mrtBllic  appraranc?  ptij«lM%. 
Again, ubamically, it  don  not  comvpoud  lo  " a mt'tal "  ioUi 
■tract,  it  hiM  no  KwembUnce  in  funotioii  lo  PtalinutD,  Quid, . 
nic,  or  Titanium.  It  does  represent  Potanium,  Sodium,  ond  Silnr, 
in  il«  function* ;  but  tbMe  are  onlj  •  minorttit  ainona  tfaa  loMab. 
It  represents  Ilie  molallit  tnws,  and  not  oiUj  i*[iroMi»  ihiMa, 
but  it  ia  a  base  perhaps  h  strong  at  aiij  of  them.  It  wmiU  t* 
at  least  n*  lo^cal  M  my  that  crrtun  of  tha  incrlkU 
liomical  posiluin,  and  are  therefore  "  Inia ' 
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^rtum  [ethynine-eth-oxade]  is  extremely  instructive. 

find  that  in  its  reactions  with  metal  salts  it 

ibles  Potassa^  and  does  not  imitate  Ammonia 

4^  thoee  points  in  which  this  complex  alkali  differs 

tSIwi  the  former  oxide.     Thos  it  precipitates  the 

_  Andes  of  all  the  basic  metals  which  in  that  form 

jn  insoluble  in  water.     An  excess  of  it  rcdissolves 

eertain  of  these  precipitates  which  have  an  epi- 

llylic  tendency,  such  as  Zn:0, — Pb:0 — Sn:0,* 

Imt itdocs not,  like  H3N;H:0,  and^a^s  I  x.jj.q^ 

diswlTe  the  oxides  of  the  probasic  metals  Copper  and 
SilTer,  though,  like  potassa,  it  will  effect  the  solution 
of  Ca:0  in  water  with  the  aid  of  sugar.  M.  Wurtzf 
bss  informed  us  that  ^lethylamine  [Monomethy- 
nine]  water  does  dissolve  the  precipitated  oxides  of 
Cadmium,  Cobalt  and  Nickel,  and  that  the  corre- 
sponding Ethyl  alkali  dissolves  the  copper-oxide 
less  readily  than  does  the  former  body.  We  thus 
•ee  the  epibasic  attachment  for  metal  salts,  which 
is  so  strongly  marked  in  II3N,  considerably 
weakened  in  its  carbonous  congenei*s.  However, 
the  insertion  of  C]qHj^  into  the  epibasic  molecule 
does  not  destroy  this  tendency,  for  M.  Wurtz  tells 

I   OS  that   ^loJJiiJ^N.jI.O   dissolves    Cu:0,    and 

p.  Ag:0,  but  less  readily  than  do  his  two  other  alka- 

(""  lies.  In  Ilofmann's  last  alkalies,  however,  this 
property  is  quite  extinguished.  The  reason  is  ob- 
vious.    In   these   compounds   the  probasc   is   no 


•  Op.  tit.,  p.  364. 

t  Qu.  Jouni.  Chem.  Soc.,  toI.  iii.  p.  94. 
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louger  Hydrogen  hut  a  Tbylc.  The  prohasic  idbI 
cannot  ciitcr  into  solution  in  the  alkali  with 
taking  the  place  occupied  by  the  proba»ic  molea 
and  cannot  expel  the  Thylos  from  this  pa§iiim  b 
which  thi'v  could  displace  Hydrogen.  The  pa 
liar  stahility  of  these  last  coitiplcx  bascf,  on 
one  hand,  shows  us  that  the  attachment  of  UwH 
base  to  the  probase  is  in  these  oxides  atrongertt 
in  HgN;II:0;,  and  on  the  other  baud  webkdll 
ago  learned  from  the  various  Ethers  [ThyliiOrl) 
that  the  Thyles  adlicre  to  the  Halogens,  wheoa 
united  to  them,  with  greater  pertinscitT  thn  i 
Hydrogen.  Thus  some  of  the  Thyles  c 
cecd  Hydrogen  in  some  of  the  powers,  in  tbs  ■ 
tion  of  nhich  lies  their  resemblance  to  that  elcd 
471.  It  is  probable  that  IJie  subjection  of  11 
of  these  eomptex  salts  to  voltalysis  would  y 
some  interesting  results.  Hol'manu,  howcrer,ii| 
very  encouraging  on  this  point.  "  Althoagli,'' 
says,*  "  I  did  not  anticipate  great  results  froa  fl 
experiment,  I  have  submitted  the  new  base  [o^ 
base  {C^HjJs.NjC^HjiO]  to  the  action oflhegri 
vanic  current,  the  pile  iK'ing  disposed  as  in  I 
li us' s  original  experiment  nn  the  formation  of  til 
ammonitim  amalgam.  However,  no  phcuotnai 
other  than  the  decomjiosition  of  water  wat  i 
served."  From  what  the  diseovcrer  of  the  t 
alkalies  had  said  just  previously  aboutfthcod 
metal  contained  in  the  salt  which  ho  mu 
mining,  it  is  quit«  evident  that  tvhat  he  hens  n 
•  Op.  dt.,  ]>.  3C4.  t  See  uot(\  p.  SOtt 
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»  Q\t 


EOT 


»t  results"  nns  the  ap])oftrancc  of  a  metal 
Itaithode.  One  can  scarcely  tielp^'&tKpectiiig 
B  cntertaiaed  the  notion  of  the  possible  for- 
ompound  hotly  with  metallic  lustre  iu 
pitalysia,  and  that,  though  be  did  not  antici- 
D  8[ilendid  a  creation,  it  was  the  absence  of 
I  to  hira  was  "  no  phenomenon,"  The  cs- 
snt  was  probably  tried  only  incidentally,  as 
e  of  byenork,  not  with  the  determinate  view 
Hting  at  its  results,  \rhatevcr  they  might  be. 
■Ay,  tlieu,  £till  be  said,  with  perfect  deference 
Id  Dr.  Hofmann,  that  the  e-\periment  may  fairly  be 
topeated,  with  the  purpose  of  observing  the  mode 
■  which  the  basic  member  d  room  poses,  when 
iDtacfaed  br  the  voltaic  indiictiou  from  its  stylie 
Itapole.  It  appears  from  the  statement  just  cited, 
Sttt  the  substance  was  tested  with  the  pile  in  the 
pfeaeuec  of  water.  The  refusal  of  the  salt  to  de- 
BDiDposej  while  water  suffered  voltalysis,  only  indi- 
ntea  ibat  its  halopolcs  are  less  easily  sundered 
Hun  those  of  the  liquid  which  was  mi.ied  with  it. 

472.  In  the  conclusion  of  the  account  of  his  new  Yo"°^"" 
tomplex  salts,  Hofmauu  further  informs  us  briefly*  •pii"*"' 
ihit  the  bodies  leucoliue  or  quiiiolinc  (C,gHg,N), 
sooiinc  (C,.H,.N),  and  nicotine  (C,uII^N),  adhere 
o  the  methyl-iodide,  forming  the  crystalline  salts 
if  new  complex  bases,  behaving,  indeed,  towanls 
liis  thyli»t}'le  just  as  they  would  towards  a  hydro- 
tyle  or  true  acid.  The  mention  of  this  fact  is 
laite  sufficient,  I  conceive,  to  demonstrate  that 
•  Op.  cii„  p.  393. 
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these   bodies    nre    not    alkalies,    " alkaloida," 
"  bases"  la  aiiy  such  sense  as  any  tnelallieod 
are,  and  to  entail  apon  us  tlie  immciliate  n 
of  applying  to  them  some  general  term,  t 
"epibase,"  that  will  distinguish  them  altngeth 
from  such  oxyhascs,  aa  well  as  from  then 
bases  which  the  latter  contain.     This  etimliiu 
in  fact,  demonstrates  that  leucoline,  comioe,  ■ 
nicotine  belong  to  our  class  of  epibases,  and  u^ 
removed  from  the  doubtful  region  in  which  toll 
of  the  so-called  "  oi^uic  bases  "  must  for  tbc  pi 
sent  remain. 

473.  A  beautiftil  sequel  to  this  discoier^ofRl 
mann's,  that  tlic  thyles  can  act  as  probaset 
epibases  having  Nitrogen  for  their  aiitislyle,  n 
demonstration  by  Ltiffig,  Schweitzer,  and  I 
that  they  eicrcise  the  same  function  towardi  1 
new  epibases  having  j\jitimony  or  Arsenic  for  d 
antistyles,*  In  a  former  page  I  have  noticed  th 
remarkable  compounds.  The  instability  of  C 
conatitulion  of  Stibmethyl  (MejSlj)  [Methrfl 
bine  or  Methysbinc]  and  Stibclhyl  [Ethysbio 
JEg  Sb,  seems  to  be  such  that  tlicir  nature  is  alln 
by  contact  with  H  :C1.  Under  the  action  of  ti 
energetic  acid,  Stibetliyl  assumes  a  basic  ilcjioi 
meat,  expels  Hydrogen  and  combines  with  the  Chi 

*  Sep  S  316,  p.  817.  Qii.  Joum.  Cliom.  StKv,  t«L  t.|i. 
Watt's  Tr.  Oinelin's  Handbook  of  Chmuilr;.  rol.  tii.  p.] 
Bod  Orrlmrdt'i '  Traitf  de  Cliimie  OrgsiiU[iie,'  I.  iL  p.  M9|  i 
tain  BlMtriicti  of,  and  rDfemicei  to,  the  ori^iul  pipMS.  Sni 
Aiinalojj  d;>r  Chrm.  uud  FliBrm.,  b.  liuir.  a.  li. 
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SimiWIy,  the  compound  (CjHJsAs  is  not 

icto  !I:C'l.    But  when  treated  with  the  Thy - 

I,  which  are  more  inert  and  less  easily  decom- 

than  t he  Hydri stiles, these  tridactyluusmetal- 

les  unite  with  them  as  true  epibascs.     Thus, 

(C.Hi)j,Sb,  combiues  directly  with  C^H;:!, 

forma  the  complex  salt  (C^Hj}sSb;C',H5: 1, 

lyabine-eth-iodade] .  Stibinethyl  [Methysbitie] 

Bb,  combines  in  precisely  the  same  niauner  with 

I,  forming  the  isalt   (rsHs)3Sb.CaHs:I  [Me- 

biue-methyl-iodadc] .     And  (C,Hj)jAs,  forms 

C,Hj:I,  the  epibasistyle   (C,II;)„As;C^H5:I 

wninc-eth-iodade] .     These  salts  are  perfectly 

Dgoua  to  those   having  the   basic   molecules 

[:H  or  K.     The  Iodine  may  be  exchanged  for 

r  halogens,  or  for  coraples  stylic  molecules. 

oxide«,  which  are  formed  from  the  iodides  by 

them  with  silver-oxide,  arc  oxybases,  the 

of  whose  basic  n^otccules  is  manifested  by 

stability  of  these  oxides  in  water,  and  by  tlieir 

y  combination,   as  strong   alkalies,  with  the 

tylcs,  even  with  COj.     Like  the  corresponding 

I  of  Hofmann,  which  contain  antietylic  Nitro- 

these  alkalies  dissolve  the  metallic  oxybases 

have  an  epistjlic  tendency  (Zn;0, — A1':0). 

tbey  do  not  dissolve  the  oxides  of  the  probasic 

ill  such  as  Copper  and  Silver.     Here,  as  in  the 

(^us  esses  before  noticed,  the  probasic  Thyles 

lot    be  expelled,  at  least  not  offhand  in  the 

,  by  tlie  metallic  molecules.     It  is,  however, 

DO  means  improbable  that  some  of  these  com- 
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pics  alkalies  with  thylic  probases  may  be  madetB 
dissolve  these  metaJllc  oxides,  with  aid  of  moh^ 
rate  heat  and  time,  with  the  fbrniation  of  tbecOh 
respouding  alcobolB.  Thus : — 
Cl'hj-)3,AatiThT;0 

UIO  '^ 

474.  The  behaviour  of  a  compound  nudeitbeifr 
•  tioii  of  the  voltaic  current,  is  always  a  roost  inlcnit 
iog  ^Kiiiit  in  its  physiology.  It  ieonetu  whjchitie^ 
tioii  is  so  seldom  paid,  that  a  record  of  it,  wbeti  tuck 
is  to  be  fouud,  is  most  valuable.  It  is  pcculiailj 
so  in  the  case  of  complex  compounds  coutsioini 
hydrocarbonoiis  molecules,  as  the  direction  takes 
by  such  constituents  is  of  prime  importance  b  it- 
tcrmiuing  the  nature  of  the  substance.  Weift 
told  by  M.  Landolt*  that  the  Iodide  of  Stibme* 

*  Ann.  der  ChEm,  und  PliBno.,  Ti  liniji  «.  G0.  Xhe  wordirf 
the  eipcrimenltT  are  :  "  Du  ludaCibmvthj'liuBi  loi^  P'fl''^  ^ 
doctrisrlion  Strom  sin  guil  mcrkirurdiea  Vkrlullvn.  Wild  ite 
wiiaerige  Llisung  dess<ibcn  der  Electrolync  uiilvnroribi,  n 
»cheidot  sicb  am  negaliTen  Fol  lod,  nod  nuiMnlnii  rux  k 
Menge  ron  Sauentoffgaa  aiu,  an  der  pMitircn  tJaetrc4* 
(lagegea  dne  reichJiclie  Guvutnickluiig  «lii,  wktu«nd  tuflaoh 
die  fliinigkcit  milolug  wird,  cine  alkalisclui  Rcaciiui 
iiud  nscL  Slibmi-tlijI  tu  rieclian  bf^nnt.  Dw  ua  paiitiyta  Pid 
entnickolte  Gaa,  velolies  on  Voliuu  uiigoFftlir  diu  Zebaittht  da 
sm  andem  Pol  aosginoluedeneii  SaiucnUoffgur*  bctrtgt,  itf 
Mitimoulialtig  ;  cs  betitjt  den  Qomoh  dim  Stibmsthjb 
■uigeKcicbnutcn  Grade,  und  Hat  lich  leiclit  unter  Abi 
eioea  veiuen  Bauclu  enljiunden.  Wird  duaolbo  mil  dact 
■Ikoholiaclien  lodlosung  geecbuttelt,  Ki  Tiincliwindet  dia  Fsrbi 
dciwlben,  uud  ca  trilt  eiao  ToliuuTernuiiderung  dn  Gaaa  Mb 
Ditae  ViirluUtnistwruhKDAur  die  Vermuth  img 
EUrpo-niucf  Slibniethjlium  Kjn  ktmnlci  obechou 
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linm  ((C^HjJjSbiCaHj:!)  [Methysbine-meth- 
ide]  is  bl  true  voltalyte,  being  decomposed  under 
action  of  the  pile  iuto  lodiue,  which  escapes  at 
aubde,  wliile  the  whole  of  the  Carbon  and  Hy- 

Uacfacn  EigraKbafUn  Ton  dBi)jciugF&  dcr  dnrch  DratQlation 
lodatibiBstlijliiun  mit  Anlimonkoliuia  crbsltenen  Vrrbin- 
[  riwaclMnd  und.    Die  lubere  Unlenuohang  musttc  l«idcr 

■L  Uwi^  tn  Materul  anterbleibeD.  Da  on  einem  I'ol 
i^H  ofMilieiDt,  findet  tugleich  noch  Wusenenotxuug 


here  tbat  the  pbenomma  do  not  the  1«aat 
of  Laadult,  tint  either  "  pure  SHbmethj- 
l(e,Sb)  or  StibDiclhjIium  >t  all,  wai  obloiiiHl  in  this 
There  ia  equally  little  eTidcnce  -of  the  proilucliaa  of 
mmponod,  bj  the  diitiUalion  to  wliicb  ho  relim,  of 
§»:  I  Willi  KSb.  Of  Iheretultof  thi*  other  proreea  Iho 
Ibnnatioii  that  hegivea  naia  bntnunmed  up  in  biiowu 
oa:  "DuerholteiieOligeProdiwtcagteTioleAeiiliclikiTit 
Stibmctlifl,'' P- ^'-  In  fact  there  IB  eroiy  reason  tobelieTe 
aabatance  vaa  not  JE,  Sb,  bot  £,  8b,  and  nothing  cUe. 
(MM!  of  the  Toluljtic  eiperimcnt,  the  facta  aboie  ■tatsd 
waj  BO  clfarly  as  by  the  aupposiljaii,  sup- 
all  analogj,  that  the  ToltapositiTe  niolecultv  in  the  net  of 
a  fnta  Ihe  halogcu,  ia  aubdindcd  into  ila  conalJCUGnU 
•nd  Ue.  The  former  compound,  tho  epibose,  is  a  rola- 
■oluble  ia  water.  The  lalter  is  at  gaa.  The  oil  would 
aqucou*  liquid  milkj,  bj  rirtua  of  ila  imolubilitf  (and 
bj  ita  epibaaicit;)  ;  and  by  ita  volatilitj  it  would  latu- 
1  ita  Tapoor  the  gaa  that  was  erolrcd  in  contact  with  it. 
Nmr  would  notahlj  increaas  the  bolli  of  the  gas,  and 
mfr  upon  it  ila  own  apoulaneoiu  Lnflammabilit  T  anil  i(( 
We  know  that  U^Sb,  eim  act  as  a  baaio  bodr.  «  Ihut 
buwtion  of  iU  rapour  with  the  Iodine  presented  in  al«>> 
Dtion  to  the  ga*  would  aufflcientt/  aqcount  for  tlio  diniinu- 
the  Tolume  of  tbe  1att«r  which  followi>d  that  treatment, 
aa,  of  course,  among  the  gas  at  the  cathode^  ■  cerlain 
of  il^  Fo-onlinate  to.  in  rolume  double  of,  tJis  minut« 
2    2 
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drogen  appears  at  tlio  cathode.  Tlius  faraurn 
formation  is  defiaite,  but,  aa  to  the  ami 
of  the  C.  and  H.  so  olMained,  we  have  no 
Gtatcraciit.  We  niuat  be  thankful  for  what  < 
can  get,  and  make  the  best  interpretation  ne  a 
of  it.  We  are  not  informed  of  tlie  exact  natmei 
the  products  yielded  on  the  poeitivc  Mde.  flnl 
would  snem  that  a  gas,  perhaps  Metlirl,  pi 
entire,  and  Stibmethyl  [Mcthvshine]  were  at 
among  them,  if  they  did  not  constitute,  as  b  liWj 
the  main  bulk  of  the  positive  products.  No 
cation  of  the  formation  of  the  tictual  base  Ut^Sh 
or  Me^Sb  was  afforded  by  this,  or  by  any 
experiment,  made   by  Landolt  in  this  direetieB 

qiumtit;'  of  O.  nulred  at  the  tnodr.  But  {ben  miut  h*n 
besidol  this  eniflU  portion,  ri  qiunliljr  of  oUier  gu 
hf  the  Iodine  lotution  ;  fur  we  an-  oiiljr  told  tlial  a  liinlnaliai  I 
the  Tolume  of  the  g»a  ensued  in  tfie  trratinml  niib  tlin  lofii 
If  all  liie  gtt,  eiMrpt  the  U.,  hod  been  abfor^Ml.  trr  bIiuuU  )■* 
ixieo  told  «o.  Thii  indindnd  gut,  tiien,  via  prolmlilf  Uritgl 
To  IheiB  conflidenitkuis  we  ma;  add  the  high  iinpratwbilil;  lU 
if  (G,H^4,Sb  could  exist,  it  would  bo  a  gaa,  while  (C,U  J|3bi 
n  liquid  at  ordinary  t«Diperstures.  A^in,  the  author  iulm 
lu  that  anolhtr  experiment,  made  obvioivljr  with  tbe  TJe>  I 
isolating  the  imaginiirjr  "  Stibmeth^Uutii,"  jieldnl  D»lliiiy  ft 
wui  tangible  and  new  in  the  wsj  of  Imm.  "  UebFrgieaM  M 
Natriumamalgiiiii  mit  wilsMriger  lodaiibmi^thjliijia  Lonay,  < 
eutstebeu  fortwjibruiid  kleino  Eiploaioncn.  wuIcIm  ron  dn 
f  eaHrerwheinung  bcglatctnndi  dibfliwirdmoLnlliiK'bMAnlin 
aligesaliieden."  We  maj,  then,  infer,  liiat  the  wisii,  whieli  If] 
aunierouB  other  cbemisls,  M.  Laudolt  prababjj  eiiUrtain*,— 41 
the  wish  to  produoe  a  reiJ  "r«di™l,"^wBa,  more  tliaa  llw  pb 
nomenB  which  he  pecorda,  tbe  origin  of  liu  bvUef  that  be  bi 
here  lecurcd  tbe  baao. 
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-se  new  facta,  indeed,  drop  another  weight  into 
.'.i>?  scale  of  evidence  tliat  bases  of  the  form 
R3,A»l;B,  like  styles  of  the  form  Ha;Ab,Ha,, 
^Aiiuot  exist  in  the  isolated  state. 

-175.  I  have  already  indicated  the  possibility  that  L-i-ic- 1 
uaoDg  the  remarkable  metallothylic  compounds  of  .«*-''"" 
Till  diacorcrod  by  Liiwig,  one,  namely  (C,HJ,Snj,  0"d». 
iaaa  epihasc,  not  a  base  as  he  supposes,*^  and  that, 
la  this  capacity,  it  attaches  itself  to  the  molecules 
B  Kud  SUj  or  Sn",  which  may  act  towards  it  na 
probascs.  There  is  another  of  these  Stanaethyl 
Dompounds,  which  by  its  behaviour  indicates  dis- 
Kiirtlr  that  its  base  belongs  rather  to  the  eomjilex 
i>o  which  we  are  now  considering,  than  to  that  of 
ihylous  antibases.  Tliis  is  Lowig's  hydrate  of 
,!li-Stannethyl  oxide  {C^Hs)jSn^:0;H,0.  Kow 
if  we  renieni!x;r  that  Lowig  has  informed  us  that 
the  molecide  (r.HjjjSnj  is  itself  basic,  having, 
Boiler  iiis  name  Methylen-Stannethyl,  the  proper- 
tiis  of  a  weak  base  intermediate  between  those  of 
Itn  and  of  Ethyl,  it  may  seem  very  probable  that, 
Gke  either  of  these  its  constituents,  it  may  also 
cojoy  probasic  properties.  If  so,  we  sec  at  once  a 
probAblc  reason  why  the  baae  (C^HjIgSn^  should 
diSfer  so  greatly  in  its  behaviour  from  (C^HJ^Sn^, 
Elayl-Stann ethyl,  which  so  closely  approximates  to 
it  iu  composition,  and  why  it  shoidd  so  nearly  re- 
•enble  in  its  habits  the  bases  we  have  just  now 
beeo  considering,  such  as  Hs,NjH  and  .^j.Shj-E. 
It  perliaps  involves  the  same  epibase,  .£jSn",  winch 
•  Se*  j  S79.  p.  289,  ana  5  -156,  p.  482. 


the  tflnninatioTi,  293. 

i,  M.  Oerbanit's,  3fi7. 
tic  Acidi,  114,  117,  1£0,  123 ;  epittf  lea  ef,  128,  139. 
Ib,  definidoD  of  Lhe  term,  16,  27, 49 ;  codIaw  H;drogeii,  28 1 
■  bow  vith  Hftlogtm,  50 ;  the  t«rm  miBappliod,  85 :  AdIij- 
droua,  104,  128;  epistylea  of  Acetic,  128,  139 1  M.  Ger- 
hordt  on  Acetic,  114 1   anlijiirous  Benioic,  130;   Benzc- 
gljoolic,  188  ;  Boniolactio,  189  ;   Cnmforie,  107,  166,  192  j 
Citri(i,193i  CjanuricigS;  Carbolic,  376  ;  Kuchroio,  182) 
FormiD,   123,   1G4;   Formobonzoic,  172;    Furairio,  16flj 
Odlie,  192;  Qljcolio,  175;  Laotio,  175;  EippnriD,  182 1 
Eakodjlto,  106 ;  MaUmidic,  181 ;  Maleio,  166 ;  MeUitic, 
166 ;    HcMuliD,   192  ;   NafUialBmic,   181 ;    Oxalic,  161 ; 
Saliojrlio,  108,  170;  Sulfuric,  179;  Sulfovinio,  261 ;  Echn- 
oiite  Sulfuric,  492  ;  Sulfujoui,  298 ;  Tannii',  193  j  Tvtmric, 
108,  165j  Dr.  Kolbo  on  Vftlorianic,  116. 
Lorolaine,  (note)  267. 
ide,  t«itiiinal,  46. 

;th-fltaniiethjl  Oxide,  Lowig's  Hjdrate  of,  609. 
lEnitf,  metming  ot,  20. 

loohol,  eoiBtitution  of,  235  j  Mr.  Williamson's  vii'w  of,  237; 
BQ  acid,  (ttole)  237. 
coafimed  with  Base,  19;  the  term  i™triet«l,  45. 


Ululotd,  the  term  deSnwl,  4 
Ijl,  266. 


confused  with  Base,  303. 
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meUbase  in  salts  in  which  itoocurs  asprabaa 
certaiD  epibases  with  thylic  metabases,  and 
lie  aotiatyles,  refuse  to  adhere  to  ibe  typical  prohwi 
styles, — the  pn}hydrostTles, — aiid  are  not  iiith«D 
knotm  to  combine  with  any  probasistyles  ai 
those  Laving  thy  tic  prohases;  but  the  salts  w] 
they  thus  form,  with  all  the  basoid  moleculea  n 
lar,  are  very  stable  and  have  very  energetic  basi 
re  479.  We  have  not  fonnd  a  single  instance  in  wl 
a  complex  basic  molecule,  consiatini^  of  a  probue 
with  one  or  more  cpibasea,  is  known  iu  the  free 
condition.  We  have  seen,  however,  that  when  any 
of  the  salt  systems  of  this  form  arc  decomposed, 
the  epibascs  are  usually  set  free,  and  that  these  ue 
for  the  most  part  stable  bodies.  Finally,  we  hofe 
remarked  that  many  of  the  bases  have  not  a  suffi- 
cient colierence  to  form  permanent  oxides;  but 
that  wlien  the  system  is  stable  in  combination  «ith 
Oxygen,  the  resulting  compound  is  frequcntlj  % 
strong  alkali,  always  a  very  decided  prostylohuiv 
eagerly  taking  up  epistyles  on  its  voltancgative  aSr, 
so  as  to  establish  the  balance  of  jiowcr  in  the  salt. 
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CHAPTER  VI. 

OF  A  THIBD  OEOUP  OF  BASES. 

480.  Besides  the  two  sorts  of  basic  systems  which  Zo<>gen.  us 
irehaye  considered^  namely^  those  which  arc  isolable^  oxybase*. 


substances,  and  those  which  contain  separable 
epibasesy  there  are  other  molecules  which  fill  the 
same  position  in  salts,  but  of  which  neither  of  these 
diaracters  can  be  predicated.  There  is  a  third 
group^  to  which,  for  the  present,  we  must  provi- 
sionally consign  every  base  of  which  we  know  the 
salts,  but  which  has  not  been,  and  is  not  expected 
to  be  detached,  free  and  entire,  from  its  stylic 
sympoles,  nor  has  yielded,  on  decomposition,  sub- 
stances which,  with  the  aid  of  a  style,  can  ])c  put 
together  again  to  constitute  the  original  base.  The 
species  of  this  group  are,  probably  without  excep- 
tion, zoogenous  products  of  organic  life.  I  have 
already  mentioned,*  that,  under  the  term  "  organic 
bases,^'  two  kinds  of  substances  are  often  con- 
founded, namely,  epibases  and  oxybases.  The 
basic  members  of  the  latter  bodies  are  the  inole- 

•  See  §296,  p.  301. 

z  3 
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cules  to  wbich  I  now  refer,  as  constittiting,  pcHufi  I 
alone,  tbU  residual  section  of  the  class  of  h 
These  oxyhases  bear  to  the  salt-idea  a  reUtJon,  , 
vhich  is  the  exact  converse  of  that  of  the  hjii> 
styles,  having  styles  of  the  third  group  of  oar  pit- 
iminary  arraugcineiit  ;*  they  are,  indeed,  tho  tr« 
antilogues  of  these  "  organic  acids,"  Of  the  tTC 
groups,  the  characteristic  balopoles  are  only  knan 
by  the  complete  salts,  which  they  help  to  cotuCi* 
tute. 

481,  There  has  frequently  been,  unfortuaaldy, 
,r  such  an  obscurity  in  the  descriptione  which  cheniM 
'  have  given  of  their  "  organic  bases,"  that  it  Is,  bi 
many  cases,  difhcult  or  impossible  to  decide,  &om 
the  informatiou  in  the  hooks,  Hhcthcr  a  substano^ 
thus  termed,  is  an  eptbase  or  an  oiybasc, — whcUwr, 
that  is  to  say,  it  generates  salts  by  combination  or 
by  double  interchange,  with  the  hydro3tyle«.    Tho 
obscurity,  of  course,  only  attends  those 
wbich  the  substance  contains  oxygen.     I  f  it  coDtsin 
no  oxygen,  it  must  l>c  an  epibase ;  there  is  no  other 
alternative.     For  the  presentation  of  a  real  com* 
plex  base  is  an  occurrence  so  rare  and  so  marked 
in  its  phenomena,  that  it  is  not  likely  to  beocm- 
founded  with   compounds  of  these   other  kinds. 
Besides,  no  free  base  has  ever  been  obtaineil  amoog 
the  products  of  organic  life  wbich  chicSy  yield  the 
Ijodies  of  which  I  uoiv  speak.     If,  however.  Oxygen 
enters  into  the  composition  of  the  donbtfol  aab- 
stance,  this  element  may  be,  in  part  or  altogebbtib 
•  Si-o  s:76,p.i69. 
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a  tberein,  or,  aa  we  have  already  seen,*  it  may 
form  part  of  one  or  more  of  the  mcta1}a8ic  molecules 
of  an  epibase.  Perhaps  there  may  be  some  other 
llDCtiou,  which  it  may  fill  in  these  basic  systems ; 
?  rate  we  do  not  know  that  it  can  occupy 
'  other  place.  Many  of  these  bodies  contain 
k  molecules  of  Oxygen :  both  of  these  may  be 
,  for  the  body  may  be  a  "  hydrated  "  oxy- 

,  or  hydrous  double  salt,  analogous  to  „i  ^ 

t  again,  two  is  a  favourite  number  of  atoms  of 
r  metabases ;  and  this  must  be  borne  in 
i  in  the  consideration  of  the  formula;. 
,  It  i&,Ithink,probable  that  the  bases  of  these  Thryproi'^- 
3  undissectcd  bodies  of  this  kind,  which  are  fmhus 
M,  are  in  reality  constructed  upon  a  model  '-ur- 
ine as  that  of  the  bases  of  our  second  group, 
I  is  to  say,  that  each  of  them  consists  of  a  pro- 
P  and  an  epibasc,  the  latter  member  being  regu- 
f  made  up  of  antistylic  and  metabasic  molecules, 
r  all  present  Nitrogen  among  their  constitu- 
Tbio  fact,  connected  with   the   prominent 
'.  which  this  element  plays  as  the  typical  auti- 
!  in  the  zoogenous  epibases,  encourages  the 
1  that  it  i»  also  antistylic  in  these  other  basic 
I,  to  the  structure  of  which  it  seems  to  be 
Uy  essential. 
.  Quinine  (CjoHjgNOj)  Is  to  lie  referred,  in  itguimaea 
all  pmbability,  to  the  present  |^oup  of  salts.     It  {^iD^iwnin* 

■^  I  conceive,  an  oxvbasc,  having  some  such  adiin»)Oir- 
^  .  .         .  o  b-P      ' 

^K  •  »<.«  S  3S0,  p.  371. 


rnrfunne,  f«rtn«iio„  ^r^  g^ 

F„rfl.rai.m,tripl.fonnui.oi: 
fc  urfurona,  asfl.  ^ 

Punujiw,  s«9. 

F.»eo«)b»lti«c  8.it,,  «8.  «,d  Ml 

'^*—.  PlioBgPiie.,  396. 

""OgTO^  3u,  103. 

«"l.«^f.  H.,  hi.  uniup,  0,^ 

dpou.,dd».10*,108,laa:  hi 
Oljt-ol.0  Add,  176. 
Qrorii  partielet,  los. 
Owi,  M.,  I>i>  Chloride,  (no/,)  462, 

H'.  tUe  '  eipr*«M  ,  reduced  oquiT. 

H«Iob««i,  U;  nomeedaluro  of,  4i 
""logfflu,  ft  ol«..(enn.  ji,  43 
HrJopoJe.  is  ;  phyaiologj  0^  68 
H»lopolm,  B^unot.  o^  65. 
H«p)obMe.  21.  680. 

Haplopoie,  8i. 
Hiplctyle.  24,  630. 
HfTmium,  iiBme  eiplwaed,  M?. 

Hofmann.  hi,  re.ulu,  on  Aniline,  306; 


SjinUo,  posiliona  of  outer  in,  154. 

Ef  drioioonite,  107. 

Sjdroboiraainicle,  dimeriiod,  389. 

Sjdrogen  in  icidi,  28. 

,^^drogen,  true  antilogue  of  Oxjgeii,  211  ;  it»  part  in  oomplci 

boaM,  SI3;  metAbosic,  312. 
Hjdronina-niokel-ojBda,  (aotf)  433. 
HTdnmipo,  containing  FlBtiniim  dulinecl,  310, 168. 
HTdrMt^lu,  29 ;  three  group*  of,  39;  poWntial  oomploi,  63i 

nommcUture  of,  100 ;  simple,  141;  poljrbHic,  191. 
Eydrotartute,  106. 
^^□leta,  {not")  170. 
Eypobuc,  definition  of,  215. 
Hypolypo  cxplainod,  (hoIf)  110. 

Iridium,  iU  ulte,  (nott)  464,  465, 

Eakodjln,  aa  nn  tuitibaac,  105  ;  iron Bl.ituL ion  of,  277  ;  hro  typet 

of,  £36. 
BikopUtjle,  {note)  278. 
Xalslide,  43. 
KsHgon,  {Hale]  87. 
Ealiilj'lD*,  {note)  45. 

Kolbo,  Dr.,  on  VsieriBnio  Arid,  115,  (noU)  118. 
Kreatinine,  ila  pmence  in  L'rine,  415. 

/  in  fliinl  ifllablii  indicfilF9  doubled  Diiibasoiii  p^Lndiale",  403, 

Lactic  Acid,  66,  175. 

Landolr,  U.,  on  Iodide  of  Stibmethjliiim,  606. 

Load,  im  anti«(jls,  319. 

Loucoline,  an  epibnw,  608. 

Lipjl,  266. 

Liquid,  Diitcb,  373. 

Liiwig,  on  metallothjlei.  282.  287  ;   bia  PUiinhelbyl,  201,  4 

hjj  Hydnito  of  JCtli-slnnnelhyl  Oiido,  509. 
LntM-Cobnlliac  Salts,  (nolr)  466. 
Liiti<Iine,  354. 
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of  tbe  "bases"  [oxybases]  themselves  from  rnl|p 
materials.*  And  from  the  fact  that  the  greal 
number  of  artificially,  pre  pared  epibasistylcs  yiel 
their  cpibascs  more  readily  than  their  osybaff 
while  the  converse,  is  true  of  the  epistylobaso, 
which  the  hydrostylcs  arc  more  easily  obtained  iK 
the  epistyles,  we  may  infer  that  the  preparatio 
of  the  epipoles  of  these  zoogenous  oxybaaes 
probably  be  effected  with  less  difficulty  than  m 
correlative  experiment  on  the  autilogoiu  hydffl 
fityles. 

*  ChemisU  seem  ta  much  aeized,  in  th»  ptvtent  da;,  villi 
notiou  Ihar  tlio  miuiufBcture  of  Quinine,  Strjchiiine,  ISarfU 
and  ot]ier  suuh,  in  tlio  pretmt  bliod  atnl*  of  lJi«  bslbf  I 
terriblu  enemies  of  the  liumaa  iicrrciiu  ijatnu,  u  tlw  w 
dnirable  of  coasuinmiLlioiu,u  IbeirpmJeccMon,  the  nlfhTTil' 
are  lulgarlj  «uppoicd  to  luTe  beea  pUBsnaed  vith  •  lUw  M 
male  gold.  It  it,  I  think,  deroutlf  to  be  hoped,  that  M  MM 
will  aucoeed  in  moking  either  the  mcdiciuM  or  the  nmUil, 
hare  either  cflaied  to  dcsirp  them  or  learned  to  iiw  Ihom 
Tbr  worship  of  driigi,  in  thui  gencrotinn,  is  alinual  m  dtptuaUt 
a>  ill  tdonlion  of  guld.  The  one  miuiaten  to  iham  wnlib,  ik 
Other  CO  sham  hntllli. 


I-  SilltripM,  840. 

Nitrogenoiu  epibaee*,  341  • 

HitrogDQ,  its  position  in  AmmoDiiie,  308 ;  a  telotjrpioal  m 

316,  3'iO ;  oentre  of  molecule  gjstam,  306 :  dompoiuuh  4! 

880.  ^ 

Somenoliture,  unpreoue  chemical,  16. 

Oth;!,  proposed  term,  272 ;  Cbloride  of;  3G9. 

Oudee,  47. 

Oialio  Acid*,  164. 

O^de,  Cnrboiue,  14;  Hjdratcd,  162  i  parohalip,  367. 

OxybuOB,  4S  ;  table  of,  289  ;  iooganoUB,  iaijolabli',  513. 

Ozj'gen,  true  ait  tiloguo  oCIIydrogen,  211. 

OxythjIoB,  mturo  of,  333. 

p  in  fiiml  Bjllable  designates  the  epibasistjln,  339. 

Falladium,  Salts  and  cninpoiinds  of,  180. 

Faraba9es,'(B0/<)  93  and  337. 

Fanhales,  {uoie)  336. 

Putioles,  Teutonic,  101 ;  Qre>-k,  102. 

FciligDt,  his  Dranjl  eiUts,  2S5. 

Fentobasibiniiunei,  409. 

Pfaenetidine,  377. 

Phosgene  gu,  395. 

PboBphatea,  lymbol  of,  80. 

Pho*pbit«B,  Wurti'a  TJew  o^  81. 

Fhoijihorus,  316. 

Piperidioe,  367. 

Platimunine,  459. 

Platinum,  Biohloride  of,  86  ;  t'ompounds  of,  {aolt)  4S4,  ii 

Flatam,  Flatbicum,  {note)  iiU. 

PlBctobSBB,  a,  620, 

PlocUhalc,  24,  SZ5. 

Flectopole,  24^  532. 

Ploclwttyle,  24,  621). 

Plumbethyi,  291  j  its  physiology  uiKwrl«in,  319. 

Polyboles  defined,  14 ;  sjmbolised,  65 ;  mnnipli*  of;  57. 

Potash,  a  double  BoItF,  237. 

Fotasli,  bow  Aniline  produced  by,  403. 

Potnata,  Hydrate  of,  237,  242, 

PolBBBJiim,  Carbinilate  ot;  400. 


600 


'voai. 


"^otyp*.  8*. 

fj'iJi^.asi,  ■  '"'"I  '«■  K3,  IjT 

*'»'i*uiiB,  109. 

,  "1""^'  '""^  obtained,  412. 


inplei  uid  WDipound, 
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■nnpLhjl,  uiiDpDiind)  of,  46S. 
Stenhouee,  Dr.,  on  Cafejtii!,  422, 
SHbethjl,  317. 
Stibmetlijl,  317. 

Stibmethftiim,  lodida  of;  voltalf  Bed,  500. 
Stirpe,  dcQoed,  {note)  126. 
Streoker,  hia  theorj  otHippuric  Acid,  185  ; 

ruric  A  Old,"  492. 
Styles,  deflnitiOD  of,  23 ;  and  base,  25 ; 

37  ;  i-ODtainiag  marc  tbaii  one  molcciilo,  77  ;  groups  of,  40  ; 

of  lirat  group,  43  ;    of  i!i>cciid,  58;   o!  third,  169;  tbrce 

groups  di>fiiii]d,  202;  not  ioolsbie  with  cpiit;les,  442. 
Styloid  defined,  {notet)  68,  312,  33T. 
.Substnnae,  defined,  20. 
Sulfudra,  47. 

SulTaneniatti  of  Fotoaaium,  bow  prodUood,  B3. 
Sulfates,  formation  of,  60. 
SulTur-Ethjl,  286. 
Synthjles,  mrieties  of,  274. 

t  in  Bnal  ajUsble  desif^iiates  epiitjlobssn,  9H. 

Turtorio  Aeid,  10«,  H)5. 

Tfirtrales,  78,  106. 

Tsrtrelates,  78.  (nn/e)  106. 

'lartjla,  106. 

Tellurethjl,  283. 

Telo^p  eipUinod.  {»<./?,  Ill, 

Temoune,  Melauiine,  a,  120  ;  nuture  of,  421. 

Tetrabasinaunes,  409,  410. 

Tctretlijl-Amnioniun],  IJOO. 

Teutonic  partioles.  101. 

Tbaline,  107. 

Thiosiunaminc,  410. 

Thr-liydronipcfl,  4B8. 

Tiijlss,  215 ;  their  bnair  eiiprgj  iiniiBct'rtnined,  224  ;  oil;  natuM 
of,  225;  in  composition  as  t.hyliatyles,  221;  as  bodies,  £36  ] 
as  minploi  systems,  230;  probusie,  486)  aomelime*  Dot 
probases,  496. 

Thjlisfjles,  217. 

Tbyloida,  SS6  ;  not  profed  lo  bo  basic,  268. 

Tin,  an  antistflo,  319;  in  MetbstaDnetliyl,  483. 
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Oronp  fa 
bibneal 


a  dozen  or  two  of  different  kinds,  wbik  Uie  a 
hers  of  tbe  latter  might  be  infinite  in  mn 
It  must  be  remembered,  however,  that,  ereniftl 
were  a  correct  view  of  the  division  here  sngjpM 
it  would  not  lie  so  et^ent  nn  objectjon  t*  I 
scheme  aa  to  warrant  its  rejection  ;  for  number 
species  is  no  measure  whatever  of  the  dignity  flf 
group  ill  natural  liiatory ;  no  more  so,  indeed,  U 
numbers  are  a  measure  of  human  dignity  in  p 
ttcal  condition. 
J  494.  But  as  out  knowledge  stands  at  pmeat,tl 
J  two  groups  so  constituted  would  be,  bj' uomesni, 
'  very  unequally  balanced  in  point  of  uumbcn. 
must  be  remembered  tliat  Amraonine  [Hydro 
Hs,N,  alone,  as  an  epibasc,  charactcmc*  K  i 
greater  number  of  bases  than  any  other  Bnalogc 
compound.  It  is  probable  that  some  of  its  tlijrtfl 
homolijgues  follow  it  pretty  closely  in  this  respe 
but,  at  any  rate,  -we  do  not  yet  know  that  any 
them  attach  themselves  to  all  the  metallic  proba 
to  which  their  prototype  adheres,  nor  that  tJ 
ever  form  with  any  of  those  with  which  they  do  u 
ciate  themselves,  such  a  variety  of  basic  syste 
as  are  thus  generated  by  Ammoiiitie.  With  re*pa 
to  the  epibases  contaiuing  ttiemore  complex  met 
bases,  we  know,  at  present,  very  little  of  them  I 
constituents  of  bases  with  metallic  probaws.  Th( 
probably  enter  into  many  such  conipoundfl,  hot 
is  not  likly  that  any  of  them  can  form  a  tithe  i 
the  number  of  bases  which  Ammonine  thn*  ff 
nerates.     Tbe  two  groups,  then,  of  bases  that  i 
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rtiTelv  charactprized  by  simple  and  by  cora- 

ses,  as  filled  by  the  species  known  up 

B  present  time,  may  not  very  unfairly  be  cora- 

1  with  each  other,  even  as  respects  numerical 

'.  wish  to  be  understood  as  suggesting 

I  elftsslGcation,  without  stating  as  my  conviction 

^  it  is  the  truest  representation  of  the  order  of 

.  Of  the  other  groups  of  epibases,  and  of  the  The  nx<mi 

,      .       ,  ,    ,  ,         ,  ,  inJ  third 

telatiTe  bases  of  the  second  order,  there  are  none  ^fojpj  *^*>- 

1  have  all  their  metabasic  places  filled  by  ele- 

f  molecules.     Their  subdivisions  will  be  de- 

ined  by  the  numbers  of  complex  and  of  simple 

XQ\es  which  they  contain.      Among  the  se- ''"''' "'  ""*■ 

I  group  there  is  one  well-marked  set  having 

'   ^mentary,   and    three    complex    metabases. 

I  probable  that,  in  the  groups  of  base  having 

e  antistyle,  the  metabases  are  always  of  basic 

|are.   This  is  not  the  ease  in  those  basic  systems, 

li  contain  more  than  one  antistyle,  and  more 

I  three  metabases.     The  number,  therefore,  of 

c  metabases  which  occur  iit  these  other  groups 

I  the  second  order,  is  an  important  point  in  their 

structure,  and  on  this  character,  as  has  been  already 

pointed  out,*  further  subdivisions  of  these  groups 

laj  be  founded. 

^4S6.  The  first  division  of  the  first  group  of  these- Thfani 
""~i  order  of  bases,  comprising  those  of  which  the  ^!!j*y''^ 
piboses  have  all  their  metahasic  places  occupied  by  ^■„^^'^ 
igle  elementary  atoms,  will  diverge  into  sections  ^^J^. 
"  8*0  S  ^IS,  rtc.  pp,  410  el  «j- 
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OF  STYLES   ASD   BASES   GENERAILT. 

499.  Starting  from  the  simple  notion  of  a  com- 1| 
potmd  formed  of  two  elementary  atoms  having  a  ^ 
polar  relation  to  eacli  other  as  respects  the  voltaic 
force,  we  have  fownd  the  idea  of  a  salt  expandiog, 
without  loss  of  the  hipolar  character,  so  as  to  com- 
prehend bodies  of  an  exceedingly  coraples  constitu- 
tion. This  complexity  may  affect  either  or  both  of 
the  halopoles  of  the  salt,  We  have  not  been  able 
to  discover  rules  which  shall  indicate  the  precise 
mode  in  which  elements  are  arranged  in  every 
complex  basistyle  (  hut  we  have  observed,  in  the 
construction  of  both  the  main  members  of  salts, 
B  nuiformity  which  may  help  us,  in  the  greatest 
□umber  of  cases,  in  our  search  for  this  constitu- 
tion, and  may  afibrd  ns  a  step  towards  the  dia- 
oovery  of  some  general  laws  regulating  the  forma- 
tion of  salts,  aud  of  many  other  ehcuiical  com- 
pounds. 

500.  Wc  have  found  that  both  the  various  kinds  ^ 
of  styles  and  the  various  kiuds  of  bases,  are  marked  p'' 


ssj: 
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br  sae^  £SeTnic£S  and 
ffuoc  aad  Bnite  tliem 
»  at  ^A  a£  1 


betwBCB  tsc  aai|iacil] 
AeuMlfcritf  of 


ffcii^.  Now  tkoe 
isBi  het»<m  Ibestr 
that  of  tlw  rtectobaan 

Oe  h^ofoln  itf  tkd 
to  vnage  **^'— ''— 


cadi  of 

put  of  tk  Male  die 

tiaaaftfe: 


vlucb  itauvbewortk 
at  tbe  cost  of  some 
leopilBlate  tbe  obser 
the  ^fieratt  kiocb  of  1 
tiom. 
l^  501.  Amoog  the 
^  then  IS,  in  eack  csa^ 
gnisbed  M  beu^denM 
compoBttion  witb  tketr 
l^stoms.    HmsbirI 
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f  the  one  of  these  kinds — the  haplostyles — there 
bniae  species,  to  which  we  apply  the  term  Halo- 
These  form  a  well-marked  primary  class  or 
t  among  the  Elements.  Of  the  others — the 
lobasea — there  are  about  tliirty-sis.  Of  these, 
,  Hydrogen,  stands  apart  from  the  others  on  the 
ind  of  the  peculiarity  of  its  chemical  and  phy- 
il  demeanour ;  it  helongs  to  a  small  but  primary 
9  of  the  Elements,  which  we  may  call  Zoogena. 
1  the  other  elementary  Bases  belong  to  the  class 
■  Metals  or  Geogeus.  This  class  of  the  Elements 
divisible  into  three  main  groups  or  orders,  one 
r  which  is  entirely  occupied  by  metallic  bases, 
hile  there  are  several  basic  species  in  the  other 
a.*  Thus,  the  species  of  the  elementary 
very  much  more,  about  four  times  as 
nerous,  than  those  of  the  Bimplc  stvles. 
I  502.  Besides  the  elementary  bodies,  which  act  *'"°'"'S^ 
■  halopoles,  there  are  some  compound  molecules  Auto«iji««. 

J  fill  respectively  the  stylic  and  basic  place  in 
Hts,  and  which  resemble  these  simple  substances 
I  that  they  may  be  isolated  in  the  free  eoudition. 
e  again,  the  bases  have  a  great  iiumeiical  ad- 
ntage  over  the atjiea.  We  know  oidy  two  sopa- 
ible  plectostyles,  only  one  quite  certainly,  while  a 
1  or  more  complex  bases  are  stated  to  exist. 

•  Tlip  arTongtineiit  to  which  I  Iioro  refer,  is  ono  not  u  jet 
KMpptcil  bj  chnnista.  Il  can  so«rcclj'  be  >aiil  to  hure  been  yet 
pubiiahcd  in  full  ax  all,  jlb  it  baa  oniy  been  propounfled  to  s  rerj 
notUl  Riidieiicc  iii  the  Roral  Instil utioti.  But  x\i»  dcttult  and 
the  JuBtiGntion  of  lhi«  mode  of  cUuiGnition  will,  it  u  bopod, 
"  »  published  fonn  to  the  criticuim  of  uhemisU. 
2  a2 
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In  addition  to  these  latter  there  are  Bcveri 
haacs,  not  certainly  isolable,  but  bearing 
general  resemblance  to  those  just  mentioai 
render  the  espectation  of  their  hberstion  i 
reasonable,  ^hiJe,  on  tbc  ground  of  conipos 
is  difficult  to  mark  them  off  into  a  group 
from  the  former  set.  We  have  therefore  c 
all  these,  together  with  the  elementary  base 
the  general  term  autobases,  while  the  nam 
styles  is  applied  to  the  known  substautii 
before  mentioned,  including  the  halogci 
group  of  the  autobases  may  be  diridcd  in 
three  families:- — 1,  The  Elementary  Bases. 
Hypohases.  3.  The  Synthyles.  Kone 
awtobnsea  have  a  i-ery  highly  complex  : 
Carbon  is  a  constituent  of  all  those  that 
plcx;  Carbon  is  also  a  constituent  of 
complex  autostyles  or  autostyle  hithei 
covered.  The  smallest  proportional  qua 
which  this  clement  enters  into  either  of  th( 
of  molecules  is  that  which  is  represented 
sj'mbol  Cj. 

toQ  503.  TJierc  ai'e  a  vast  number  of  pIccUi 
a.  both  kinds  not  included  under  the  two 
heads  of  the  autopolcs.  Euch  of  these 
divisible,  as  wc  have  seen,  into  two  groi 
each  case  one  of  these  groups  is  constitu 
numerous  coUectiqn  of  molecules,  haviug 
definite  forms  of  coostitvitiou,  wliilc  the 
of  the  other  group  hayc  not  been  dissccl 
to  assure  us  of  the  manner  of  the  stc 
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I  each  of  these  cases  there  is  a  very  strong  probit- 
nty  that  the  members  of  the  latter  pair  of  groups 
t  really  constitnted  respectively  according  to  the 
toe  plans  of  organization  which  are  found  in  the 
mer  pair ;  that  is  to  say,  that  of  these  plecto- 
»,  which  are  not  aiitopolca,  all  the  plectostylea 
e  constituted  on  a  commotv  plan,  and  also  all  the 
abases  on  a  common  plan. 
|-&0#.  FurthcFj  again,  it  appears  that  there  are  not ; 
:  two  plans,  but  one  plan  of  constitution ;  for 
Ott  the  type  of  structure  ia  the  same  for  both 
e  kinds  of  plectopoles.    The  complex  halopoles 
y\ie  and  basic,  both  consist  of  a  primary  mole- 
or   propole,   with   one    or    more   secondary 
niles  or  cpipoles   attached   to   it ;   so   that, 
tiiahing  such  plectopoles  as  are  thus  farmed, 
Mitaining  an  epipolic  constituent,  by  the  epithet 
Vepipolous,"  wc  may  say  that  all  plcctopolea,  which 
B  not  autopoles,  seem  to  be  epipolous  in  consti- 
ition.   In  the  greater  number  of  eases  the  annexa- 
1  of  an  epipole  to  a  propole,  on  either  side  of 
e  salt-system,  greatly  increases  the  natural  polic* 
aiei^y  of  the  member  bo  strengthened.     There  is 
a  peculiar  tendency  in  certain  of  these  epipoles,  of 
cither  kind,  to  attach   themselTcs  in  couples  to 
their  proper  propoles,     Tlie   energy  of  the  halo- 
poles  thus   formed  with  two   epipoles  is   usually 
much  exalted,  and  the  salts  which  they  form  with 
their  sympoles  arc  often  remarkably  stable. 


1 


•  I  «oi]ld  ojo  Ihe  word  "  polio  "  t 
pole,"    luiug   the   word    "polar"    in 


ipdh  "  belonging  to  > 
•enie    of   "  luTing 
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S^diof  ^^^'  Firtlier,  in  certain  Species  of  citlitT  kind  of 
P^*^  balopole  a  third  sort  of  molecule  is  supcnujilol  U 
the  structure ;  this  we  have  called  an  ex-ei«pde.* 
Again,  the  molecules  which  form  the  tno  kiadi  of 
propolcs,  uaroely  the  prostyles  and  the  probata, 
are  themselves  respectively  autopolea  of  the  ume 
denomination  with  tlic  plectopoles  of  which  tbcf 
are  constituents;  the  prostyles  are  of  sutottylic, 
and  the  probases  of  autobasic  capacity.  The  tvo 
sorts  of  epi^xiles,  too,  are  constructed  on  a  cominoB 
plan ;  both  consist  of  a  nuclear  molecule,  »hich 
we  call  an  antipole,  united  to  certain  otlier  mole- 
cules,  which  we  call  metapoles.  The  epipoln  of 
tlie  stylie  side,  called  epietvlcs,  consbt  of  a  nuckv 
molecule,*  au  antibase  with  molecules,  mctaitylo, 
appended  to  it ;  and  the  epipoles  of  the  basic  fide, 
called  cpibases,  consist  of  a  nuclear  molecule)  n 
antistyle,  with  certain  molecules,  metabaaes,  tif- 
peuded  to  it.  There  may  be  diflcrent  numben  d 
metapoles  in  these  epipoles.  By  far  the  hurgtst 
number  however  of  epistyles  have  three  mctastyla, 
and  a  great  many,  probably  also  most  of  the  c^a- 
bases,  ha>c  three  metaboses. 

60(3.  In  a  vast  number  of  instances  the  epipcdei 
of  both  sides  are  known  bodies,  which  may  be  sqM^ 
rated  from  the  salts ;  in  no  one  instance  is  an  c^ 
poloits  plcctopole,  of  either  kind,  known  as  a  sab- 
stance. 

607.  Lastly,  tbere  is  an  analogy  betweeo  the 

two  kinds  of  metapoles ;  they  each  conform  respec- 

•  Soa  S  9J^  p.  75. 3  88T,  p.  379. 
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in  chemical  capacity,   with   the  propoles,  ^p"""  "" 
which  they  are  found  associated.     Tlie  meta-  ■'^ijj^ls,"" 
are  always,  so  far  as  we  know  at  present,  of 
ic  natnre:  the  metahnses  are,  in  a  verj"  large 
iber  of  instances,  potentially  basic.     It  is  pro- 
le that  in  alt  epibases,  some  of  the  raetabosic 
les  arc  of  basic  nature.     There  is  a  tendency 
the  repetition  of  the  same  particles  in  the  pro- 
and  metapolic  place  ou   cither  side  of  the 
n.      It  is  the  general  rule  that  the  meta- 
'les  repeat  the  molecule  that  occurs  as  the  pro- 
several  of  the  probates  favour  the  auucxatioD 
themselves  of  epibases,  whose  mctabases  are  a 
ition  of  the  probasic  molecule.    On  both  sides 
the  Balt-Bvstcm,  these  molecules  which  have  the 
itest  tendency  to  act  as  metapotes,  are  among 
weaker  of  the  antipoles.     The  relations  of  the 
'epistyles  and  es-epibases,  both  of  whicii  are  of 
ecurrencc,  are  more  obscure.     It  seems,  how- 
that  the  ex-epistyies  are  sometimes  of  epi- 
rlic  structure  and  capacity,  and  the  ex-epibasea 
sometimes  of  epibaaic  form ;  there  arc  certain 
tlecules  which  can  take  the  ex-epiirolic  place  on 
ler  aide  of  the  system.* 
508,  Such  is  the  plan  of  uniformity  on  which  the  Di<«iit;in 
ater  number  of  complex  salts  arc  constrncted.  pt«E^h2». 
ere  is,  however,  in  nature  another  principle,  be- 
ia  that  of  similarity,  equally  necessary  to  the 
'elopmeiit  of  the  perfect  beauty  of  the  system  of 
world;  this  is  the  principle  of  diversity.     The 
•  Boo  1 40a,  p.  897. 
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mode  in  wliich  the  requisite  differences  in  etruclnir 
between  the  plectobaaca  and  the  plectoslyles,  ao 
well  as  between  the  various  species  of  cadi  aort 
of  [ilectopoLe,  are  secured,  is  as  remarkable  and 
interesting  as  the  general  similarity  which  niartv 
them  all. 

509.  The  several  parts  which  we  have  to  cooflder 
in  the  anatomy  of  these  plectohales  arc  these : — 
Epibases,  consisting  of  mctabasca  and  antistyles; 
prohases;  prostyles;  and  epistyles,  coQftistiiig  of 
metastyles  and  antibiLses.  It  is  not  neceaaary  bent 
to  consider  the  ex-epipoles,  which,  not  being  foond 
in  the  ordinary  componnds,  need  not  occupy  our 
attention  in  the  discussion  of  the  common  typC- 
Of  these  members  the  metabases,  probasc«,  and 
antiba-ses  are  of  basoid  function;  the  autistylor 
prostyles,  and  metastyles  of  styloid  fiinctioB.  We 
need  not  here  consider  all  the  varieties  of  form, 
which  may  he  produced  by  the  omission,  repeti- 
tion, or  multiplication  of  one  or  other,  or  of  both 
of  the  epipolio  members,  or  by  tlie  multiplication 
of  the  prohale  or  endohale  to  which  the  epipolcs 
may  he  attached.  It  will  be  sufficient  for  our  pre- 
sent purpose  to  discuss  the  archetype  of  tJte  simplest 
form  of  salt,  which  presents  each  of  the  mcmbera 
above  mentioned  :  such  a  compound  is  a  mouohale 
epibas-epistyle.  And  of  this  sort  let  us  select,  as 
being  the  commonest,  the  form  iu  which  there  are 
three  mctapoles  on  either  side, — the  form  which  is 
denoted  by  the  general  symbol  ^ 1 — — <j. 

510.  Now  let  us  observe  the  materials  wliich 
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there  are  at  hand,  in  the  laboratory  of  naturcj  for 
constructing  salts  of  this  form.  We  may  then 
consider  what  permutations  and  combinations  of 
these  materials  arc  admissible  under  the  arche- 
type, nud  may  understand  by  what  variations  the 
necessary  divergence  of  species  may  be  and  is  ob- 
tained. 

511,  Firstly.of  thestylicsidc.  The prostylic place Tb» nji.. 
in  compounds  of  this  form  can  be  occupied,  so  far 
as  we  know  at  present,  only  by  one  or  other  of  these 
following  molecules: — six  of  the  nine  halogens, 
viz.  Oxygen,  Sulphur,  Iodine,  Bromine,  Chloriue, 
Fluorine.  To  the  same  elements  the  occupation 
of  the  metastylic  place  in  compounds  of  this  form 
is  restricted.*  No  complex  molecule  occurs  in 
either  of  these  places.  The  antibasic  position  may 
be  held  in  a  compound  of  this  form  by  a  con- 
siderable number  of  elements;  by  the  halogens 
Phosphorus,  Sulphur,  Selenium,  Tellurium,  Chlo- 
rine, by  the  geogens  Silicon,  Boron,  Tantalum, 
Tangsten,  Vanadium,  Molybdenum,  Antimony, 
Arsenic,  Chromium,  Manganese,  Iron,  Gold,  and 
by  Sodium  among  tlic  zoogcns.  The  zoogen  Ciir- 
bon,  with  its  doubled  molecule  Cj,  also  takes  this 
place,  and  a  vast  number  of  complex  molecules 

*  1  beUere  tlut  do  compouatU  are  described  in  trbich  tbe 
lulogeo  Phoaphoma  sot«  m  prootjla  or  inel«t^le.  Selenium 
and  TeUariam  probnblj  imitate  Sulpbur  in  tbeae  funcCioiu,  but 
I  mi  not  kwmre  tbat  tbej  are  biawa  to  da  ao.  Tlie  ftutobMM 
Cjtauogini  ii  prostrlic  and  melnatj  lie  in  WTer&l  ■tj'lie  ijstenu, 
bnt  it  does  not  fill  threo  mL'tastjlio   placet  ia  aoj  ol  its  nlla, 

LiotM  not  come  under  the  form  we  are  liisre  eoiuidoriug. 
2^3 
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consisting  of  this  element  Carbon  united  with  II|- 
drogeii,  with  the  addition  of  certain  other  eleEociiti 
in  a.  fen  instances  are  found  acting  as  antibaw- 
Osygen  is  almost  the  only  molecule  that  sets  u 
metaslyle  in  the  host  of  epistyles  that  are  generated 
by  these  eomplcs  amibasea, 

512.  Here  then,  it  is  to  be  noted,  that  in  thae 
plectostylcs  there  is  very  little  variety  Kdinitled  in 
the  pro  sly  lie  and  metastylic  places;  none  but  d^ 
meutary  molecules,  and  of  these  only  six  difiettut 
kinds  are  found  in  them;  andof  these  sis,  6Teoc(!ur 
but  rarely,  forming  thus,  perhaps,  altogether  sboal 
a  score  of  different  stylic  systems.  The  retnaiDiog 
element  Oxygen  forms  the  prostyle  and  metastjlebi 
hundreds  of  kinds  of  ealts,  611ing  up  by  its  eitco- 
aive  range  of  attachments,  the  wide  space  UH  b; 
the  reserved  teudeticics  of  the  few  other  molecala 
that  imitate  it  in  these  fuuctious.  The  antibau 
member,  on  the  other  hand,  affords  tic  widM 
scope  for  variety  of  structure,  and  distinction  of 
species.  A  large  inimber  of  elementary  molKSis 
assume  this  position,  and  innumerable  oomfki 
antibases  vie  with  them  in  diversifying  tbe  difr 
racters  of  the  epistylous  salts. 

'  513.  Secondly,  of  the  basic  side.  Tbe  probirie 
place  in  compounda  of  tins  form  can  be  occaiMd, 
BO  far  as  wc  know  at  present,  by  the  zoc^en  Hj- 
drogen  or  by  cither  of  the  following  metals : — Al* 
Illinium,  Zinc,  Cadmium,  Copper,  Silver,  Merevtf, 
Palladiuni,  Platinum,  and  Iridium. 

'      514.  It  is  to  he  observed  that  this  list  of  mctalt 
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vliich  occur  as  probases  in  the  tri-metabaaic  epi- 
basiatyles,  includes  none  of  the  stronger  bases 
Oiily  one  member,  and  that  an  aberrant  or  hypo* 
tjrpica]  one,  of  tlie  order  of  bases  proper,  namely, 
Al',  is  among  tbem.  Ttie  others  have  all  basic 
functions,  but  not  very  enei^etic ;  three  of  them. 
Zinc,  Cadmium,  and  Copper,  belong  to  a  second 
order  of  metals;  the  remaining  five  to  a  third  or- 
der. It  is  probable  that  some  other  metals  will  also  oji"  pi 
be  found  to  act  as  probases  in  this  system.  Certaiu  "i™- 
eomples  molecules  containing  Hydrogen  and  Car- 
bon also  occupy  this  position.  We  as  yet  know 
but  few  instances  of  complex  probases,  scarcely  any 
besides  the  thy  lie  moleculesCjH,, — C^Hj, — C,(|H|,. 
But  we  have  every  reason  for  believing  that  a  very 
large  number  of  complex  carbonous  groups  may 
take  this  position.  It  is  evident,  too,  that  all  sucb 
molecules  will  be  of  basic,  but  weakly  basic  func- 
tion. 

515.  The  metabasic  places  may  bo  6IIed,  ac- JJjjJJJ^ 
cording  to  our  present  information,  only  by  two 
elements,  namely,  Hydrogen  and  Srercury,  But 
the  number  of  complex  molecules  which  enjoy  this 
capacity  is  very  great.  We  are  far  from  having 
ascertained  the  limits  of  variety  of  which  this  part 
of  these  epibasistyles  admits.  We  are  acquaiuted 
with  many  complex  metabases,  consisting  of  Carbon 
and  Hydrogen  and  with  several  which  also  contain 
Oxygen.  Certain  halogens  also  may  replace  a  part 
of  the  Hydrogen  in  these  metabases  without  destroy- 
their  function.    The  epibases,  however,  of  which 
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tlieac  luetabases  are  constituents,  lose  their  cluraC' 
teristic  properties  when  a  certaiu  quantitv  of  halo- 
gen has  been  thus  introduced  into  their  s^WD. 
The  complex  molecules  of  vrhich  we  know  ta<M,  u 
tnetabases,  are  those  thyles  which  we  have  aluo 
seen  acting  as  probases.  But  we  have  erery 
reason  to  believe  that  the  greater  of  the  uumba 
of  the  thyles  will  be  found  to  imitate  their  eoeeriab 
in  this  tendency.  Several  other  hypobosra  are 
known  to  occur  in  this  position,  and  there  are  ■ 
vast  number  of  tridactylie  epitiases  of  which  w 
have  not  yet  directed  out  the  metabasic  molenils. 
These,  however,  wlieu  we  have  detected  them,  wiU 
swell  our  list  of  comples  metabases  to  a  very  con- 
siderable length.  Variety  is  further  permitted  in 
this  part  of  the  structure  by  the  arrangenicDt,  tbit 
all  the  metabases  may  be  occupied  by  nioteculw 
diflerent  from  each  other,  and  from  the  probaie. 
Nitrogen  is  almost  the  only  molecule  that  acts  wan* 
tistyle  in  the  boat  of  epibaecs  that  arc  generated  bj 
these  complex  metabascs.  The  antiatylic  posittan 
indeed  is  not  known  to  be  occupied  by  any  mole* 
cules  except  one  or  other  of  these  following  ele- 
ments, namely,  the  zoogen  Nitrogen,  the  halogen 
Phosphorus,  or  the  tnetala  Arsenic,  Antimony,  and 
perhaps  Bisrauth,  Tin,  and  Lead.  No  complex 
molecule  occiira  in  the  antistyhc  place. 
lu  ■>B«.  ^^^-  Here,  then,  it  is  to  be  noted,  that  in  tbe*e 
r_Nftro-  plectobases  there  is  very  little  variety  admitted  is 
the  antistylic  place;  none  but  elementary  molecules, 
and  of  these  only  seven  different  kinds  are  fuuud 
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and  of  these  seven,  six  occur  but  rarely, 
;  thus,  perhaps,  altogether  about  a  score  of 
nt  bftsic  systems.  The  remaiuiug  elemeut 
ms  the  antistyle  iu  Luuilreds  of  kinds  of 
I  filling  up  by  its  extensive  range  of  attach- 
■  ihe  wide  space  left  by  the  reserved  tendeu- 
t  tbe  few  other  molecules  that  imitate  it  in 
luctiou.  The  probasic  and  nietabasic  mem- 
I  OD  tbe  other  hand,  aiford  tbe  widest  beope 
uiety  of  structure  and  dietiuction  of  species. 
K  considerable  number  of  elementary  and  several 
icsomplex  molecules  assume  the  probai^ic  positiou. 
Only  two  elements,  however,  arc  known  to  act  as 
'Aetabases,  but  inuuincrable  complex  nietabases 
■^e  with  each  other  in  divcrsifyuig  the  characters 
*f  the  epiliasious  salts. 

517.  In  the  tlgles  of  this  kind,  then,  diversity  is  The  ramtbli 
^iefly  secured  by  variation,  for  which  wide  scope  wri"  wd  o( 
*  afforded  by  abimdauce  of  appropriate  materials 
t*  tbe  anlibasic  member,  which  may  be  complex  i 
•■bile  the  prostyle  and  metastyle-s  can  only  be  oue 
•f  other  of  a  very  few  simple  atoms,  and  this,  in 
*y  far  tbe  greater  number  of  speeits,  is  Oxygen 
Jone.  In  the  bates  of  this  kind  diversity  is  chiefly 
Qcured  by  variation,  for  which  wide  scope  is  af- 
iirded  by  abundance  of  appropriate  materials  in 
l»c  jirobusie  and  metabas'ic  members,  all  of  which 
Day  be  complex,  while  the  antistylc  can  ouly  be 
>iie  or  other  of  a  very  few  simple  atoms,  and  this 
d  by  far  the  greater  number  of  species  is  Nitrogen 
Joae. 
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suoidor.        518.  Thus  it  appears  that  in  epibas-epiit^: 

^tLJ^Si  this  furm  extensive  variety  is  the  attribute,  aui/a 

t^ioij,  ooi-  plcxity  the  privilege  of  the  aotibasic,  the  proU 

•iupis.         and  the  metabasic  organs,  that  is  to  say,  of  itl' 

basoid  members  of  the  system :  irhile  a  mil 

sphere  of  variety,  almost  reduced  to  comtancf  i 

elementary  simplicity,  is  the  conditiou  of  the » 

atylic,   the  prostylic,  and  the  raetastylic  org 

that  is  to  say,  of  all  the  styloid  members  of 

system. 

ttSJe™!*        ^^^-  Furthcr,in  the  entire  organism  of  saitsol 

**"''  sort,  viewed  i)roadly  as  a  mere  bipolar  arraugen 

diversity  and  complexity  belong  to  the  idea  (A 

busoid,  uniformity  and  comparative  eimplicil 

the  styloid  part;  for  in  the  former  membei 

the  entire  base,  all  the  metapoles  and  the  pr 

may  be  different  from  each  other,  and  all  foi 

them  may  be  complex ;  thus  allowing  the  dev 

meiit  of  molecules  of  a  very  high  degree  of 

plexity,  together  with  the  amplest  variabili 

specific  com(>ositioQ.     And  in  the  latter  mei 

i.e.  the  entire  style,  all  the  metapoles  and  the 

pole  are  almost  invhriably  occupied  by  atoms  ( 

same  element,  while  only  one  of  the  parts 

antibasc,   may   be  complex;  thus,  both  the 

ptesity   and   the   variability   of   this  pairt  ol 

system  is  comparatively  restricted. 

SdM^S        B20,  Gcuerally,  then,  the  idea  of  these  doul^ 

**^''  dactylic  epibas-cpistylcs,  diversity  and  corap 

belong  to  the  hasoid  parts,  uniformity  andw 

city  to  the  styloid. 
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Aod  the  same  statemetit  is  true,  not  only  of  hat 
ticaloT  kiud  of  salts,  but  also  of  all  epipolous  i^ii! 
dcB,  not  of  all  particular  species,  but  of  all 
forms.  The  saniepriociple  indeed  is  further 
out  in  the  other  varieties  of  epibas-epistjles. 
there  arc  a  far  greater  number  of  bases  con- 
repeated  epibascs  than  there  are  of  styles 
pealed  epistyles.  And  the  multiple  epibases 
mueh  more  numerous  tbau  the  multiple 
Again,  in  the  multiple  epibases  the 
of  diversity  is  still  further  applied  in  the 
a  of  decidedly  non-basic  molecules  into 
jtebasic  places;  nothing  analogous  to  this 
W  the  stylic  side  of  auy  salts. 
The  same  law  may  be  predicated  of  the  salt-  "J 
■t  is  almost  the  simplest,  that  is  to  say,  of 
ni  which  is  next  in  degree  of  comprehen- 
1  above  that  of  the  haplohalcs,  in  which  both 
n  are  simple  atoms,  and  which  is  iucludcd 
form  to  which  I  now  refer, — that  of  the 
»,  in  which  both  members  are  autopoles. 
ly  ten  or  eleven  different  species  of  autopoles 
svn,  and  of  these  only  one  or  two  are  com- 
But  the  autobases  are  very  immerous,  and 
le  there  are  probably  some  scores  having 
E  structure. 

But  if  our  hypothesis  of  the  mode  of  con- 1>" 
a  of  these  \mdissectcd  complex  halopoles,  J^tJ 
are  not  autopoles, — namely,  that  they  all 
,  epipoles, — be  true,  the  law  which  we  have 
luneiated   holds   good  with   respect   to   sU 
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tantg  ct  nits.  For  the  two  sorts  of  salt  ( 
to  vttidi  I  hare  shown  that  the  Uw  Kpidia 
dode  betwecu  them — reckoaiug  the  fornuw 
Bie  generated  by  componadiiig  crosswise  Hie 
membeniorthe  two  primarv' forms — allpoaahle 
of  single  salts.  The  two  original  forins  are  I 
of  the  aatobas-satostjles  and  the  epibos-epial 
Tliese,  together  with  the  autobas-cpistvlea  aii 
efutMo-aatostyles,  which  are  compouuiW  o 
members  of  the  former  twain,  comprehend  all 
sible  moDi^alic  forms.  And,  6iuce  polyhales  ct 
onlyof  mouohsdic  constituents  united  together, 
is  true  of  all  monohales  holds  good  with  rcspi 
all  polyhales.  But  the  same  habit  is  manifest 
a  pecnliar  maimer  in  multiple  salts,  so  that 
statement  is  specifically  true  as  respects  tins 
of  compound.  The  several  bases  of  multiple 
arc  different  from  each  otJier  far  more  frcqu 
than  the  styles.  This  is  so  far  the  case  tJ 
multiple  salt  with  its  styles  diverse  is  often  la 
upon  as  an  abnormal  compound,  lliese  tei 
cies  belong  therefore  to  salts  simple  and  coa 
single  and  multiple,  that  is  to  say  to  all  for 
salts  vhatfA-er. 

524.  Generally,  then,  in  the  most  fiomprdte 
idea  of  the  salt  divcniity  and  complexity  I 
to  the  basoid  parts,  uniformity  and  simplici 
tLe  s^loid. 

'  52a.  TTiis  notion  may  be  aptly  rcpresente 
oiar  diagrammatic  method  of  general  uota 
Thus  we  may  conveniently  take  the  feather  ^ 
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r  conrentional  arrow   {^■^ *■)  to    repre- 

i    molecules    with    their   Taricty   and 

iMn]il-.-M'v,    and    the   head    ( *-)    to    denote 

hr  ■aDitiiriuitv  and  simplicity  of  etyloid^.  Tiius 
iir  syiiiViol  for  au  autohale,  — | — ,  becomes  with 
I-  development,  >»  < — *■,  expressing  au  addi- 
ual  feature  in  the  polarity  which  it  typifies, 
Vnd  oar  diagram  of  au  epistyle,  taking  for  example 
the  tridaetylic  form,  takes  instead  of  — ^  thi;  form 


■^ 


So  also  a  tridaetylic  epibase  \?U1  take 


e  Bymhol  s^> 


-»■.     And,  for 

;i;i:il  example  of  theaaliue  symmetry,  the  doubly 

.  kictylc  e  pi  has- epibasi  style,  which  is  one  of  the 

iiii-si  perfect  of  salt-forma,  will  be  duiioted  by  the 

figure  A 

526.  The  relations  of  the  different  members  of  aT»bie«o 
complex  salt  of  this  kind  to  each  other,  and  to  the  uuMmTor 
whole  syatem  of  which  they  are  constituents,  are 
epitomlicd  m  the  following  Table,  iu  which  the 
consdtutiun  of  the  doubly  tridactyUc  epibas-epi- 
slyle  is  illustrated  by  the  instance  of  Benzoate  of 
Ethylamylolcnylmethyl -])  "ammonium"  [Ktha- 
myfeuino-methy-henzite] .  This  table  also  exhibits 
tt  ooce  the  meaning  of  the  anatomical  terras  which 
I  have  used  to  designate  the  several  parts  of  the 
structure  of  a 
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BiJl. 

B«. 

»IT«^ 

ITMtylobue.                                | 

EpilMH. 

E^JoImU,. 

.** 

MM>b»«- 

Aiili>l7la. 

ProlMK. 

ProByle 

JUIOlM 

lb 

C.H. 

N. 

C.H. 

0. 

C..H. 

UrOpolH. 

AnliH'' 

Pr»iK4«. 

Propyl* 

A-Uf-L,. 

M 

BwiJ. 

BiyloiJ, 

D«™d. 

Birloid. 

BmM. 

1 

Coniplvi. 

Simpl., 

c™pi«. 

Wffipl.. 

Co«pl«. 

IK«r«. 

Binglf. 

SiiaiH. 

CBitorm. 

SpwI.. 

n 

V.ri.M.. 

CaniUul. 

V.™bto. 

CoiMut. 

V,h.M.. 

» 

iKlMlt.. 

U=1.U». 

iMUtd. 

Lwl>hUr                                  1 

t»I.U.. 

Not  iioUbJe. 

MiHtonUbiL 

527.  Fram  tlie  foregoing  observations  it  wi 
pear,  I  tltiulc,  tliat  the  division  into  orders  vl 
have  suggested  for  those  styles  and  bases  whic 
uot  autopoles,  is,  in  each  case,  consistent  wit 
plan  of  nature.  Since,  in  the  comparative  anatc 
the  epistyles  aud  cpiboses,  the  antibosc  corrcflj 
to  the  aiitistyle,  and  the  metastyles  to  the  i 
bases,  it  is  more  in  accordance  with  syste 
uniformity  that  if  the  primary  division  of  the 
basious  styles  he  made  to  depend  upon  the  i 
ties  of  the  autibase,  that  of  the  antistylous 
abould   be  governed   by   those  of 


ose  of  tli^My 
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1  lien,  however,  we  consider  that  the  principle  of 
ciivereity  is  most  marked  in  the  basoid  members  of 
saline  hodies,  and  that  it  is  in  these  members  only 
that  we  have  the  important  alternative  of  com- 
;  lesity  presented  to  us,  it  will  be  seen  that  if  the 
I  .:6sification  is  founded  on  the  simplicity  or  com- 
I  Icsity  of  the  basoid  member  of  the  epipole  in  the 
one  case,  the  simplicity  or  complesity  of  the  liasoid 
members  of  the  epipole  in  the  other  case,  must  in- 
dicate important  divisions  of  the  groups. 

528.  These,  then,  seem  to  be  the  natural  group- 
ings of  the  kinds  of  the  two  sorts  of  lialopoles. 


Order  n,  Pnaljl-ffpitylA.  iTrib*  " 


iruuiija.  Compici 

(Trilw  1.  fllrlo  1      ■ 
Order  HI.  Stjlft  WDlaioing  i 

II.  BiHt. 

Complei  AuUibB««, 


FunDj  t.  Simple  (HhId^ujI. 

:anipLu  AntiboK*. 


FT»b«4pil»«.  1  Trtb*  t.  Two  AntinrlM. 


{tribe  1.  One  AntiRjla. ; 
Tribe  1.  Two  Ant 
Tribe  S.  Three  Ai 


529.  The  further  subdivisions  of  the  Bases  and 
of  the  Styles  will  be  recapitulated  iu  the  next 
chapter,  in  wlitcli  we  shall  consider  the  classifica- 
tion of  salts  in  general.  To  this  latter  object,  be 
it  remembered,  the  classification  of  styles  and  of 
bases,  which  is  for  the  most  part  hypothetical,  ia 
to  be  subservient. 


CHAPTER  II. 

OF  THE  DIFFERENT  KISDS  OF  SALTS,  ISD 
OF  THEIR  CLASSIFICATION. 

ttmlSft!'  ^^^-  "^^^  species  of  salts  probably  exceed  tn  una 
j^™^'!'  ber  the  kinds  of  any  other  group  of  created  ibingi 
their  variety,  indeed,  seems  to  be  almost  iufiaite 
For  they  are  formed  by  the  combinations  of  ti 
sorts  of  materialB  io  seta  of  pairs ;  and  the  am 
bera  of  species  of  these  coiistitueut  molecules  ■ 
vastly  great,  and  daily  multiplj-ing  to  om-  aeqnib 
tauce,  without  auy  bint  of  a  limit  to  the  fccuudil 
of  the  perruutatious  which  produce  them.  Ercni 
no  other  bases  or  styles  besides  those  already  knoif 
could  exist,  a  description,  even  a  catalogue,  of  K 
the  separate  species  of  salts  that  could  be  ft 
from  tlicm  would  require  a  bbrafy  to  coiittiia  i 
fint  this  inexhaustible  abuudaucc  of  kinds  ia  a 
so  bewildering  to  the  mind  aa  that  of  the  leas  a 
merous  hosts  of  forms  that  issue  from  the  t 
copue  of  our  Flora  and  Fauna.  For  the  fonaic 
construction  presented  among  the  salts  are  compft 
ratively  few  and  simple,  and  the  ultimate  elemcnU 
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of  wliicli  they  are  composed,  and  to  which  we  can 
refer  for  helping  us  to  collect  them  into  groups, 
ire  but  a  haudful.  So  that,  though  it  would  be  a 
hopeless  task  to  attempt  to  make  a  list  of  the  spe- 
cies, it  is  not  so  difficult  to  arrange  iu  the  mind 
a  set  of  co-ordinate  groups,  amongst  wliich  each 
known  species  will  be  referred  to  its  proper  place 
M  once,  and  each  new  form  as  soon  as  its  constitu- 
tian  is  ascertmned. 

531.  I  shall  endcaTour  here  to  sketch  a  general 
"'^ossification  of  salts  founded  on  the  principles  in- 

■.ted  in  the  preceding  pages,  without  dcsccnd- 
.^  to  the  consideration  of  species,  or  even  of  the 
'mailer  groups  into  which  these  may  be  ultimately 
Collected,  A  mapping  out  of  the  longer  sectious 
*iH  occupy  as  much  space  as  is  due  to  the  subject 
in  tlie  present  place. 

532.  The  elassifieatiou  of  salts  may  be  made  to  pj™ 
depend  chiefly  either  ou  their  bases,  or  on  their  t**"' 
styles.  It  is  more  natural  and  convenient  to  refer 
primarily  lo  the  bases  of  these  compounds,  and  to 
take  them  for  the  base  of  our  system,  because  they 
arc  more  numerous  than  the  styles,  and  because  to 
certain  of  them  is  mainly  due  the  fixity  of  our  solid 
eartberust.  Salts,  however,  are  multiple  as  well  aa 
single  J  and  multiple  salts  frequently  have  their 
several  ba'ses,  or  some  of  them,  of  diflcrent  species. 

In  these  cases,  therefore,  there  may  be  a  doubt 
sometimes  whether  the  salts  sliould  be  classed  as 
related  to  one  of  their  bases  or  to  another.  Gene- 
rally, however,  one  of  the  bases  takes  the  lead  in 
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the  compound,  in  virtue  of  some  marked  propeiljj 
colour,  of  pliysical  couditiou,  or  clietnical  t 
This  ie  so  ofkiii  the  case  that  wheu  it  doM  H 
happcu,  some  arbitrary  rcasou  for  placing  tUe  a 
under  the  head  of  one  or  other  of  iu  basea  m 
generally  be  assigned  provisionally  nithoat  infln 
ging  the  rules  of  strict  method.  It  sccnu  to  ■ 
more  natural  to  make  the  multiple  salts  oonil 
tute  subordinate  groups  under  the  several  p 
divisions  designated  by  the  bases,  than  to  m 
the  multiplicity  or  the  simplicity  of  salt*  ll 
title  to  be  placed  in  distinct  departments  of  d 
dignity. 
Bnbotdioiu  533.  In  the  following  outline-classification  1 
S"°t*l'i'™  l^gc"^  groups  of  salts  arc  determined  by  the  d 
ters  of  the  bases  which  the  species  contiuD ; 
smaller  groups  are  made  to  depend  on  the  tt;^ 
The  groups  are  divided  and  Hubdividcd  occonliiig 
the  successively  le^  and  less  general  qualitiesoTI 
bases,  until  finally  the  several  species  of  these  h 
would  be  reached,  as  the  characteristic  mol 
groups  which  arc  still  of  very  great  comprehcndl 
ness.  These  last  groups  ore  again  to  be  d 
and  subdivided  according  to  the  successively  It 
aud  less  general  qualities  of  tlic  styles,  which  B 
combine  with  the  several  bases.  Thus,  when  ' 
have  descended  in  this  scale  to  an  cxpresaoa  i 
volving  the  specific  name  of  any  particular  hk 
cule,  acting  as  the  style  of  a  salt-system,  wc  k 
reached  the  lowest  grade  in  tiie  classification,  tl 
species  of  the  salt  kind.     Iu  the  outline  I  1 
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iBiried  tiie  desceDding  analysis  down  to  the  species 
mt  ihe  Ua^e  only  in  one  instance,  that  of  Hydrogeii. 
Dun  elementary  base,  standing,  as  it  does,  quite 
■Jooe,  atii  generis, — constituting  indeed,  it  may  be 
sjid,  by  itself  not  only  its  ovra  genus,  but  its  own 
1  ily  and  its  own  order, — is  peculiarly  adapted 
:  selection  as  an  example  of  tlie  base-species. 
-_:^  simpler  chemical  habit,  too,  which  renders  it 
-he  ordinary  vehicle  of  the  greater  number  of  the 
styles,  fits  it  admirably  for  acting  as  a  peg  on 
■xhich  the  styles  may  be  euspctided  in  order  of 
classificaiiou.  Under  the  head,  then,  of  the  basic 
tipecies  Hydrogen,  I  have  inserted  the  continuation 
wf  the  ditisions  of  the  salts,  which  depends  upon 
"the  classiticAtioQ  of  the  styles.  It  must  be  uuder- 
J  that  the  same  framework  of  classification  be- 
■  to  every  species  of  base ;  so  that  under  the 
■  of  every  base  this  array  of  styles  may  be  un- 
1  to  be  repeated.  Every  style,  however,  is 
mown  to  unite  with  every  base ;  it  is  perhaps 
I  that  many  of  the  styles  do  not  unite  at 
fitb  several  of  the  bases.  These  deficiencies 
I  be  represented  by  gaps  or  zeros  inserted  in 
mplete  ideal  scheme  of  the  classification . 
I  have  not  graduated  the  different  groups,  as  JJ^^Jj^j^ 
rs,  families,  etc.  ;  because,  firstly,  the '^J°J''"' 
iut  kinds  of  groups  are  far  too  numerous  for 
ttjr  vocabulary  of  degrees ;  and,  secondly,  because 
lie  method  of  numbering  the  groups  seems  to  mc 
tkncb  more  convenient  in  dealing  with  so  nume- 
t>iis  an  assemblage  of  sorts.     To  each  group  is 
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attached  a  number  indicating  its  station  in  in 
particiiliir  rank.     In   the  case  of  all   the  gP 
below  the  primary  ones,  other  numbcn  an 
fixed  to  tlie  proper  ordinal  of  figure :  these  I 
cate  respectively  the  successive  groupa  of  the  i 
ral  superior  degrees  to  which  each  particular  ^ 
.  belongs.    Thus, "  (2,1,2,2,)3.    Three  compla 
tabases,"  having  five  figures  prcRxed  to  then 
definition,  in  which  for   each  fignrc  some  » 
are  understood  to  be  omitted  for  sake  of  bre 
means  that  tlie  group  thus  designated  is  the  i 
group  in  the  fifth  degree,  of  the  second  gronfl 
the  fourth  degree,  of  the  second  in  the  thiidJ 
gree,  of  the  first  iu  the  second,  of  the  second 
the  first.     By  this  mctltod  the  exact  place  in 
scale  of  every   group  is  ascertained  at  a  gl 
without  reference  to  any  scries  of  liead»  and 
nominations. 

Outline  of  a  Clastijication  of  SalU. 
535.  (The  words  "  Salts  having"  are  to  bs 
derstood  as  prefixed  to  the  terras  descriptive  oj 
bases  or  of  the  styles,  in  the  denomination  of  ( 
group.  Thus,  "  Elementary  bases"  must  he 
derstood  to  mean  "Salts  having  elementary 
"Prostyl-epistyles"  to  mean"  Salts  having; 
epistyles.) 

1.  Autobases. 
(1)1,  Elementary  buses. 
(1,1)1.  Zoogen  base  (U.) 
(1,1,1)1.  Autoatyles. 
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(1.1,1,1)1.  Hemenbuy  strlM  (Halogeos)." 
(1,1,1,1)2.  CompleiamostjIestCy.and  Me.?l 
(1,1,1)2.  ProsUl-episiyles.  ' 
(1,1,1,2)1.  Elemeotarj-  aotibasea. 
(1,1,1,2,1)1.  Zoogen  anllbascs. 
(1,1,1,2,1,1)1.  C.  ns  antibase. 
(14,1A1,I.1U-  Two  metastrles. 
(1,1,1,2,1,1,1,1)1.  0.  as  metastyle. 
(1,1,1,2,1,1,1.1)2.  S.  as  meWfltTle. 
(1,1,1,2,1,1)2.  N.  a^  antibase. 
(1,1,1,2,1,1,2)1.  Three  metdstyies- 

(1.1.1^,1,1,2,1)1.  O.  as  meUslTle. 
(1,1,1.2,1,1,2)2.  Fire  metastjles! 
(1,1,1,2,1)2.  Halogen  antibasea. 
(1,1,1,2,1,2)1.  P.  ns  antibase. 
(1,1,1,2,1,2.1)1.  Three  metaatylea. 

(1,1.1,2,1,2,1,1)1.  O.  as  metastyle. 

(1,1,1,2,1,2,1)2.  Five  metastylea. 

(1,1,1^1,2)2.  S.  as  antibaae. 

(1.1,1,2,1,2,2)1.  Two  metsstjles. 

(1,1,1,2,1,2,2)2.  Three  metastyleB. 

(1,1,1,2.1,2,2,2)1.  One  epistyle. 

(1.1,1,2,1.2,2,2,1)1.  O.  as  metaatyie. 
(1.1,1,2,1,2,2.2)2.  Two  epintjles, 
(1,1.1,2,1,2,2,2,2)1.  0.  SB  metaatyle. 
(1,1,1,2,1.2^2,2)2.  0.  and  CI.  as  me- 
taatjles. 
{1,1,1,2,1,2)3.  Se.  as  antibase. 
(1,1,1.2,1,2)4.  Ti-.  as  autibaiie. 
a,l,1.2,l,2)5.  CI.  aa  antibaae. 

do  not  here  Turtlier  mibdiride  Oii»  dirision  of  the  (Ijlca, 

e  I  purpotc  diicnHuig  the  duufioation  of  Ihe  BlsBwuto  in 

2  s 
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{1,1,1,2,1.2,5)1.  One  metaatylc. 

(1,1,1,2,1,2,5)2.  Three  metaitjW 

(1,1,1,2.1,2^)3.  Five  metastjli 

(1,1,1,2,1,2,5)4.  Sevea  metaatjr] 

(1,1,1,2,1,2)6.  Br.  as  antibaw. 

(1,1,1,2,1,2)7.  I.  08  antibane. 

(1,1,1,2,1)3.  Geogen  antibaaeii.* 

(1,1,1,2,1,3)1,  Si.  &8  antibaae.        _ 

(1,1,1,2,1,3,1)1.  Three  metaatjlaft 

(1,1,1,2,1^1.1)1-  O.  SB  metaatjiB, 

(1,1,1,2,1,3,1,1)2.  Fl.  as  uieUjljIp. 

(l,l,l,2,l,3)4r.  Cr.  u  ontibsae. 

(1,1,1,2,1,3)^.  A«,  as  antibaae. 
(1,1,1,2,1,8 jf)l.  Tliree  metaatjies. 

(1,1,1,2,1,3,^,1)1.  O.  aa  tnoUstjlc. 

(l.l,I,2,l,8.y,l)2.  S.  aa  metaatyk. 
(1,1,1,2,1,3^)2.  Five  metast^Ies. 

(l,l,l,2,l,Sj',2)l.  O.  a«  metastyla. 

(1,1,1.2,1,3^,2)2.  S.  aa  metaatjiB. 

(1,1,1,2,1,3)?.  Pt.  as  antibaae. 
(1,1,1,2,1,3,2)1.  One  metaatyle. 
(l,l,l,2,l,3,e,l)l.  O.  aa  metas^Ie. 
(1,1,1,2,1,3,^,1)2.  S.  as  tnctastfls. 
(1,1,1,2,1,3,2,1)3.  CI.  na  metaatjle. 


"  Unier  the  head  of  "  Suits  Imving  Gi 
givo  ont;  B  few  inattuicea  ae  ciunpln  of  tLe  difIIknI  of  ol 
i-iiiion;  becauw  I  cannot  carry  out  the  uulytu  willuiut  ml 
mure  minul^I;  into  Uie  claaHfiiaitioii  of  Ilio 
w'xUd  accord  with  the  plan  of  the  prMont  work. 


CLAWinCATIOtT. 

(1,1,1.2.1^^)2.  Two  metastylea. 
{1.1,1,2,1.3^>2)1.  O.  as  metaatyle. 
(1,1,1,2,1,3^2)2.  S.  aa  metaatyle. 
(1,1,1,2,1,3,8,2)3.  I.  aa  metaatyle. 
(1,1,1,2,1,3^2)4.  Br.  as  metaatyle. 
(1,1,1,2,1,3,8,2)5.  CI.  ttB  metaatyle- 
(1,1,1,2,1,3,^,2)6.  Fl.  as  metaatyle. 


(1,1,1,2,1,3),   etc.   etc. 

antibaaes. 


Other  geogens  i 


(1,1,1,2)2.  Compiei  antibaaea. 
(1,1,1,2,2)1.  Autostyliccomplesaiitibaee(Cy.l. 
(1,1,1,2,2.1)1.  One  mctaslyle. 
(1,1,1,2.2,1,1)1.  O.  aa  metastyle. 
(1,1,1,2,2,1,1)2.  S.  aa  metastyle. 
(1,1,1,2,2)2.  C.  aa  antibaae. 
(1,1,1.2,2.2)1.  Cj  aa  antibaae." 
(1,1,1,2,2,2)2.  C3  aa  antibase.t 
(1,1,1.2,2,2)3.  C,  as  antibase.t 
(1,1,1,2,2,2)4.  C5  03  antiba8e.§ 
a,l>1.2  2)3.  C.H.-  nuclei  |1  as  antibaaea. 
(1,1,1,2,2,3)1.  Nuclei  of  formCsH(CjH,)„N. 
BB  Dutibaaes. 
(1,1,1,2,2,3.1)1.  CaH— nucleus  as  antibaae. 
(1,1,1,2,2,3,1)2.  C^H,-  nucleus  aa  antibaae 
(1.1,1,2,2,3,1,2)1.  CjEg  as  antibaae. 

lO:C„0„  Oidio  [Saline  or  Dicarbiric]  add. 
0),;C„0„  Me!0««lic  [Tricarboric]  scid. 

[0;C„0,,  MeUItic  [relncarbirio]  Bcid. 

rO;C,,0,.  Croconic  [PentocMborie]  wid. 
a  C^n.-Dudens.  I  meui  nu;  such  molemilc  u  is  either 
i  hydrocarbon,  or  is  known  to  bo  dtrrired  from  >  hjdn)- 

bj  dsfimte  subatiiutioD  of  another  motocule  for  >  con- 
part  of  8  IiTdrocarboTi. 
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(1.1,1,2^3,3,1.2)3.  CuClsMantibase. 
0,1,1,2.2,3,3,1)3.      C-,jFs_.(NO^V      a^ 

BDtibaaes. 
(1,1,1,2,2,3,3,1,3)1.      C,jHj(NO,),     n« 

an  ti  base. 
0,1,1.2,2,3.3,1,3)2.      Ci3Hs,(N0Jj     :.s 

autiboae. 

(1,1,1,2,2,3),  etc.  etc.  C.H.  -  nuclei  of  other 
forms,  as  antibasea. 

(1,1,1,2.2)4.  C.H.O,-  nuclei  as  antibaaer 

(1,1.1,2,2,4)1.    Nuclei  of  form 

Ci,U(CjHj).Oj  aa  antibasea. 

(] ,1,1,2,2.4,1)1.  C^HjOjasantibiise. 

(1,1,1A2,4,1)2.  CgHjOjasantiboae. 

(1,1,1.2,2,4)2.    Nuclei  of  form 
Cii)H(C,Hj1.0j  OB  untibascB. 
(1,1,1,2,2,4,2)1.  CnHsOj-tuucleuB  as  anti- 
base. 
(1,1,1,2,2,4,2,1)1.  Ci.HaO, as antibase. 
(1,1.1,2.2,4.2,1,1)1,  One  metastyle. 
(1.1.1,2,2,4,2,1,1)2.  Three  metastjlea. 
(1,1,1,2,2,4,2,1)2.  Ci,H^(NOJO,j  ftsanti- 
base. 
(1,1.1,2.2,4,2)2.      CigHjOj-     nucleus    as 
autibaae. 

(1,1,1,2,2)5.  Nuclei  contaiain^N. OS  antibasea.* 

>  Tfaa  uuktsmj  of  the  aalts  of  ihii  group  i>  for  the  moatpnrl 
ihfr  obscure,  1  tlicrvforc  do  not  Tenture  to  do  more  thuk  indi- 
e  Ibe  group. 
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(1.1,1,2^5)1.  CjNjH  OB  nntibiBe?*! 


(1,1,1,2,2)6.    Nuclei    containing   , 
ant  i  bases. 
(1,1.1,2,2,0)1.  C^HijAb,  as  anlibase. 

(1,1,1)3,  Prostyl-epistvl-esepiatylea. 
(1,1,1,3)1.  ExepiatyleB  ol' episljlic  form.  I 

(1,1,1,3,1)1.  One  exepistyle. 

(1,1,1,3,1)2.  Two  eiepietylea. 
(1,1,1,3)2.  ExepistjIcB  of  epibasoid  forwl 

(1,1,1,3,2)1.  One  exepiatvle. 

(1,1,1,3,2)2.  Twoexepistylea. 
(1,1,1,3)3.  Esepiatyle  of  peiitral  fonn. 

(1,1,1,3,3)1.   Exepistjle  an  independent  ti- 

(1,1,1,3.3)2.     Exepiatrle    derived    from    lli» 
epistyle  by  aubstitation. 


(1,1)2.  Gcogen  base9.-|- 
(1)2.  Complt'i  autobaBea. 
(1,2)1.  Hypubases. 
(1,2,1)1.' Thvloids,  C.ET.-  nucki.J 
(1,2,1,1)1.  Tbjles,  U(CjHj),-  imclei. 
{1,2,1,1)2.  FenyloidB,  CaU(C,Hj).-  nuclei. 

•  Uriosmd  (HiOjC.NjH.O^?). 

t  I  do  not  hero  oontidor  t)i«  ilitbton*  of  Ui«  Oeogvni  or  mi 
Ullic  baeee,  becaiiBH  I  Iistd  ilituniueil  tlic  piBBiliMIioD  of  It 
oietda  at  length  in  tlic  work  on  tbi*  diomicsl  ulcnuoiU  jixt  no 
•iludod  to  in  &  nDl«.  It  does  not  acconl  with  my  pUn  of  ll 
projont  worl,  further  to  aiitjfipnie  ih?  s'll'jecl  of  the  other. 

I  See  note  J,  p.  107. 
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(1^1,1)3,  etc.  Other  O.H.—  nuclei. 
L^,l)3-  Nuclei  coDtaiaiog  halogens  (0.  and  per- 
haps S.). 
(1^,1^)1.  C.H.O,— nuclei. 


.  Synthytes. 
(1,2,2)1.  SJetallothylea. 
(1,2,2,1)1.  Oue  mulecule  of  metal  witU  one  mo- 
lecule of  tlivle. 
(1,2,2,1)2.  One  m.  of  metal  with  2  m.  thylc. 
P,2,2,l)3.  One  m.  metal,  more  than  2  m.  tbjie. 
(1,2,2,1)4.  Jlore  than  one  molecule  of  metal, 
[1,2,2)2.  Mefitlthyles. 

s-epibases. 
\.  Epibases  with  one  antistyle, 
i,l)l.  N.  aa  antistyle. 
01,1,1)1.  Elementary  metabasea. 
0^,1,1,1)1.  llg.  asmetabase. 
(2,1,1,1)2,  Hg.'  as  metabaae. 
(2,1,1,1)3.  U.  as  metabnse. 
(2,1,1,1,3)1.  H.  asprobaae. 
(2,1,1,1,3)2.  Geosens  03  probaaes. 
(3,1,1,1.3,2)1.  Odc  epibaae, 
(2,l,l,1.3,2)-2.  Two  epibaaes, 
(2,1,1,1,3,2)3.  Three  epibaacB, 
(2.1.1,1,3,^)4.  Four  epibaaes. 
1,1)2.  Complex  metabasea. 
(2,1,1,2)1.  C„H.—  nuclei  aa  metabnseB. 
(2,1,1,2.1)1,  One  complex  metabnse  (acil  two 
element  dry  metabasea), 
(2,1,1,2,1,1)1.  HtCaHs).-  nuclei  na  meta- 

(2,1,1.2,1,1)2.  CgH(Cjira),-  nuclei  as  me- 
tabase. 
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(2,1)3.  Geogens  as  antistyles. 
(2,1,3)1.  Sb.  as  antistyle. 
(2,1,3)2.  As.  as  antistjle. 
(2,1,3)3,  etc.  Other  geogens  as  antistyles. 

(2)2.  Epibases  with  two  antistyles. 
(2,2)1.  N.  as  antistyle. 
(2,2,1)1.   Eive  basic  metabases  (and  one  non- 
basic  metabase). 
(2,2,1)2.   Four  basic  metabases  (and  two  non- 
baaic  metabases). 
(2,2,1,2)1.  C.  O.  as  two  metabases. 
(2,2.1,2,1)1.  Four  H.  metabases. 
(2,2,1,2,1,1)1.  H.  as  probase. 
(2,2,1,2,1,1)2.  Geogens  as  probases. 
(2,2,1,2,1)2.  One  complex  basic  metabase  (and 

three  II.  metabases). 
(2,2,1,2,1)3.    Two  complex   basic  metabases 
(and  two  H.  metabases). 
^  (2,2,1,2,1)4.  Three  complex  basic  metabases 

(and  one  H.  metabase). 
(2,2,1,2,1)5.  Four  complex  basic  metabases. 
(2,2,1,2)2.  CoN  as  two  metabases. 
(2j3.  Epibases  with  three  antistyles. 


3.  Probas-epibas-exepibases. 
(3)1.  Exepi bases  of  epibasic  form. 
(3)2,  etc.  Exepibases  of  other  forms,  etc. 


53G.  A  CTcat  number  of  the  forms  indicated  in  Multiple 

salts. 

the  above  sketch  are  further  modified  by  the  occur- 
rence of  multiple  salts,  which  are  to  be  referred 
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ON    THE    CONSf 


generally  to  the  head  <l 
in  the  multiple  system,. 

537.  Multiple  salts  ai 
ferenccB  depend  on — 

1.  The  degree  of  thffl 

2.  The  manner  of  thi 

538.  The  first  modi 
double,  triple,  quadrupl 

539.  The  second  moc 
divide  them,  according 
have  their 

(1.)  Bases  different, ; 

(2.)  Bases  similar,  st 

(3.)  Ba^cs  diffovcut  B 

5 10.  Suinc  of  the  ma 

poles  arc  also  modified 

(if  their  menihci's.     Th 

fornix:- 

1.  One  cpibase  allael 

2.  Two  ciiibases 

3.  Three      „ 
1.  Ouc  cjiiba^c 


..pi.tylc 
e|.i-hk-s 
ejiislvle 


>-  'ill.  Itiscibvioiislhn 
salts  woiiM  lie  reprcscii 
manner  by  a  square  or 
opposite  sides  should  b 
ienfrths  cOiTCispoiKliii;;  t 
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ses,  while  the  other  sides  would  be  divided  accord- 
;  to  the  groups  and  species  of  styles.     Thus : — 


Sljte..                                             1 

— 

T,!-"- 

mtatHm 

St 

Con- 

its. 

Wilt.  Anlibun. 

Willi  Kiepi.ljl-.  in  form. 

of 

ttrr. 

Com- 
pl«. 

■'S- 

^s^ 

uS' 

1 

■     £ 

1 

•s 

\ 

ft 

1 

i 

— 

i 

1 

■ 

ir  groups.  These  sqni 
the  Bocctssire  pages  of  a  bo 
conspectus  of  salts  would 
horizontal  row  iiuder  the  1 
the  columns  of  "  Bases,"  w 
names  of  the  species  of  si 
right  of  the  columns  belo 
the  left  of  the  rows  of  st 
the  names  of  the  species  < 
squares  into  which  the  lot 
be  divided  hj  the  intcrsea 
colurana,  would  form  the  p 
cies  of  salts.  It  woidd  lu 
the  names  or  symbols  of  th 
These  would  be  sufficiently 
or  symbols  of  the  bases  ani 
rows  and  cohimns  to  whicl 
long.  Instead  of  the  nanu 
each  salt  would  be  writtei 
and  style  are  not  known  1 
indicate  the  absence  of  tl| 

leton  tables  of  this  cons) 
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Oh  a  Method  of  Nomenclature  for  Chemical  Com- 
pounds, adapted  to  assist  the  memory  in  retain- 
ing  their  composition. 

In  the  course  of  the  preceding  pages,  I  have  endea- 
▼onred  to  show,  suggestively,  how  bj  modifying  the 
current  names  of  numerous  compounds  according  to 
piinciples  already  recognized  in  the  accepted  nomen- 
clatore,  a  set  of  names  may  be  produced  which  pre- 
sent conveniences  not  belonging  to  the  terms  now  in 
lue.  These  advantages  are,  first,  that  the  proposed 
words  denote,  by  their  generic  similarities,  certain  im- 
portant properties  which  are  respectively  common  to 
several  groups  of  compounds,  and  so  indicate  the  kind 
to  which  each  species  belongs ;  second,  that  each  term 
records  the  composition  of  the  body  to  which  it  is  at- 
tached, and  so  distinguishes  each  species  from  its  kin- 
dred. I  have  endeavoured,  in  the  formation  of  these 
words,  to  depart  as  little  as  possible  from  the  received 
fashion,  so  that  there  may  be  as  much  resemblance 
between  the  new  appellations  and  the  old,  as  is  con- 
sistent with  a  uniformity  of  method.    The  system  thus 

2  c  2 
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it  is  Wbs  obrioaa  and  less  essilT  demotuti 
tlin^fore,  in  lanDj  cases,  leaa  certain,  than  tti 
two  quslities — composition  and  function.  Agi 
two  Utter  are,  in  hj  far  the  greater  niuulieri 
sufficient  for  tlio  detemiination  of  the  ep<«ii 
mbatance.  In  fact,  it  is  only  in  some  of  the 
ratively  rare  instances  in  wliich  the  earoe  «■» 
ie  common  to  two  or  more  bodies  that  the  si 
of  tbeir  constitution  is  necessary  to  the  defij 
tbeir  difference  from  each  other.  In  tb» 
ber  of  such  cases  of  isomerism,  though  the 
tioD  is  the  same,  there  is  b  difference  in  fund 
that  the  statement  of  these  two  attributes  'u  a 
to  indicate  at  once  both  their  relationship 
dissimilarity.  It  is  only  where  both  compoai 
fnnction  are  repeated,  that  the  third  quality  i 
sary  to  mark  the  distinction.  Thus,  "  Anili 
"  Picoline"  have  both  the  composition  C^H. 
both  are  epibnaee :  bo  that  a  name  which  mi(;ht 
only  these  facts,  being  common  to  both,  vouli 
biguous.  In  such  cases  we  require  either  t 
PBfiential — thnt  of  constitution — to  be  den 
some  arbitrorj'  symbol  to  be  introduced,  so  as 
the  difference  of  the  two  species.  But  tbeei 
deuces  are  scarce,  in  comparison  to  the  vast 
of  compounds,  which  may  be  distin^ished  (n 
Other  by  marking  their  elementary  composil 
their  chemical  potency. 

Leiivijjg,then.  generally,  the  constitution  of  ( 
compounds  to  be  expressed  in  their  formuto, 
found  for  them  on  their  two  other  character 
position  and  function — a  scheme  of  nomendi 
rather,  I  would  say,  of  phonetic  notatli 
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ride  for  each  a  brief  imtten  and  pronoimceabte 
iboL  If  fluch  a  set  of  symbola  or  words  are  ebort, 
cscophoaic,  and  easily  remembered,  and  if  tbey 
'\j  state,  according  to  a  simple  lav,  the  funda- 
"  pecnliarities  of  each  chemical  species,  they  will, 
think,  be  Taluable,  if  not  as  currency  for  the  regular 
lohange  of  scientific  communicatiou,  yet  for  private 
Be  as  an  aid  to  the  memory.  With  this  riew  I  offer 
le  following  plan  to  my  feilow-students.  I  do  not 
aim  any  originality  or  novelty  for  it ;  but  neither  did 
fionatruct  it  as  an  improvement  upon  any  other  eimi- 
■  Bcheme.  It  occurred  to  me  one  day,  exactly  as  I 
w  present  it  to  the  reader,  some  years  ago,  long 
Fore  I  bad  heard  of  Gmelin's  "  suggeations  for  a  new 
nomenclature."*  The  system  which  I  here 
fer  to  the  atudont  is  certainly  simitar  to  that  of  the 
reat  German  authority  in  principle,  and  in  one  most 
wontial  point,  that  of  the  vowel  symbols  for  the  nnm- 
em  of  atoms  in  the  compounds.  This  notion,  how- 
rer,  I  owe  not  to  Gmelin,  but  to  the  admirable  little 
bglisb  book,  Qrey'a  '  Memoria  Technica,''f  in  which 
lia  method  of  arithmetical  notation  was  long  ago  ap- 
lied  to  chronology  chiefly,  but  also  to  almost  every 
ranch  of  knowledge  except  chemistry.  I  think  that 
le  form  which  I  propose  is  somewhat  simpler  and 
uier  to  learn  than  tbat  of  Qmeliu,  and  that  the  names 
rolved  from  it  will  be  somewhat  more  euphonic  than 
ifl  specimens  given,  in  the  '  Handbook,'  of  hie  new 
>menclature. 
•  Omelin'i  '  HADdbook  of  Cheinutrj,'  Witta'a  Eog.  tr., ' 


+  Dr.  B,  Orey's  '  Memoria  Teohnita, 
r-'    Heir  ed.  i  Oiford,  I83I. 


r  Uothod  of  Artiflcial 


-^  ^.**..*,M.|J||.II 

TBWI1>   1H»    1MU4£1UU0«   OUT 


^zi^i'.  yj^:-:'.f.  A^  Z.  I.  O,  T 
■TJ  ar^isT.^  L'f  a  rowe!  fc. 
Xz.  A-  As.  ir.  Os.  21  of  tlK 
spe  iLxie  vf  a  ro^isonant  foBoi 
3i.  I  a.  C*.  Co.  Cn.  Fe.  Ia  I 
Bi.  s*.  Si.  Ta.  Te.  13.  Hie  « 
sf  oiAC'sasts.  Bnt  of  tliew  ] 
»;i=,f :  a::d  S  of  them,  Cd,  M 
IV  a»  sM  diftmct]  J  prannm 
■  Etv  ia.  u  foll^red,  but  oot 
-.Mepi  peiiajif  br  a  f^r  nario 
^  -^Tu^xaet  i.han  is  cbemut 
m  o:>=s:aiiital  f<>niis,  vbicb  c 
i^t^s  a:ffe  oc  lew  esfilr  In- 1 
ibfsf.  IJ  rep^Tsem  simple  cons 
r,  IL  K.  X.  p.  E,  S,  Tq ,•  Al 
A  Br.  CI  Cr.  ?S,  Sn,  Sr,  Zn, 
a5l^ri  ss  a  ciifinent  prM«den 
difr  ibe  sehes  is  one  or  tiro  p 


sn 

or  it  is  evident  that,  if  wa  always  take  a  par- 
tr  consonant  to  represent  each  elemeut,  and  a 
il  to  repreeeut  the  number  of  atoms  of  each  ele- 
tt  contained  in  anj  given  compound,  we  shall 
the  name  and  quantity  of  each  auL-h  component 
ited  by  a  single  syllable,  tvnd  a  word  composed 
lUch  syllabiea  will  exactly  deuote  the  compoaitioa 
le  body.  "We  ahould  thua  arrive  at  a  language 
;niot«d  like  the  "  polyayothetie "  tonguea  of 
and  if  well  put  together,  it  ought  to  be  aa 
it  aa  the  beautiful  Guarani  of  Paraguay.  If  we 
ire  to  the  rule  that  consonants  shall  always  mean 
lents,  and  timt  vowels  shall  always  stand  for  uum< 
,  each  vowel  always  belonging  to  the  consonant 
•h  immediately  precedes  it,  there  can  never  be  tha 
;  donbt  about  the  meaning  of  oil  our  eyllnblos,  and 
very  word  composed  of  them.  For  every  such 
I  would  eipresB  one  definite  composition  and  no 
r.  This  then  is  the  baeis  of  my  plan :  but  it  re- 
»  to  be  slightly  modified ;  for  these  reasons.  Wo 
not  62  simple  consonant  sounds,  In  the  English 
uage, which  is  nearly  the  richest  in  Hounda,quite  the 
»t  in  consonants,  of  all  the  polished  languages  of 
ern  Europe,  there  arc  *21  simple  consonants,  which 
be,  and  of  which  all,  with  one  exception,  are  used 
sgliahiOB  initials  of  syllables.*    We  may,  however. 


'.  UH  the  term  consooMit  id  a  gciieml  soiito,  to  include  ftll 

D  Kiuidi  wUicli  are  not  of  vowel  land,     Fur  a  true  aatlj' 

t  hamftD  Rpeecli,  I  beg  u  refer  <he  rradur  to  the  ftdmiivbte 

mtiok  of  FoneticB,'  bj  A.  J.  Ellia  (Idndon,  1S18),  <spc- 

ciallj  to  the  olphabeU  at  pp.  &B,  l^.     Our  tnontj-ono  iniliil 

■imple  consonanla  me  tha  fint  louiide  of  I  how  worilt :  yea,  teay, 

),  Jiole,  ftowl,  (us.  lioe,  came,  f/iane,  fi^r, 

2    C   3 
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inereue  tlie  number  of  an 
a  great  extent,  by  combinii 
mit  of  being  paired,  intol 
nants.  Now  we  most  bs' 
among  these  matertala  hj  0 
"We  ought  as  far  as  posrf 
avmbols,  and,  nliere  t)ua  ia 
each  elfment,  a  letter  or  ] 
ite  ordinary  name.  We  ohj 
construct  a  oniversal  langjl 
which  are  not  pronounooi 

Mr,  (%!>,%,  «>1.  H^  ad^ 

word  "  riiipn."  This  last  soon 
gue*e  repreicnt  by  J,  it  not  uw 
our  lai)£i^F,  though  it  oocun 
the  inalaDci'  giTpo,  and  we  hare 
kX  Ihe  rommtDccincnt  cf  &  woi 
nnglu  consonants,  one.  Hie  Goal 
not  B«-ord,  as  an  initial,  with 
and  lh«  other,  the  tinol  ot "  fiur 
Perhaps  the  reader  requires  lo 
not  really,  h£  it  should  he  and  I 
is  a  romiilfti?  code  of  symboli 
four  simple  eonsonauts,  which  i 
■vmbol?,  Iff,  lA,  and  IS,  wheraa 
Again,  we  hare  three  conaonanl 
the  piirposva  of  two, — c,  which 
fuactiiin  ;  .q,  which  alM  does  dn 
y,  which  lakes  also  the  work  t 
and  «!'  have  three  single  letters 
sounds  :  9,  whieli  is  subttilutc^ 
and  j',  wliich  combines  d  with  U 
no  special  place  of  its  own,  but 
for  oar  yowela,  earh  of  them  dc 
nee  ;  we  hare  at  least  fourt«ei 
(liphihongi,  and  onlj  five  props 
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oat  civilized  countries,  sad  which  are  not  all  clearly  ■ 
td  universally  distioguiBfaable  from  each  other  i 
tnnmciation.     General!/,  where  there  is  a  choice  of 
nnds,  whereof  one  is  easier  or  simpler  in  speech  than 
lother,  and  of  elements,  whereof  one  is  more  com- 
onlj  met  with  than  another,  "we  should  give  the  pre- 
rencetotbe  simpler  s/mbol  for  application  to  the    ' 
aamoner  element.     We  ought  not  unnecessarily  to    ' 
table  letters,  hecause  it  may  be  very  convenient  to 
tve  as  many  as  possible  of  these  com[>ouud  eym- 
ib  in  reserve  for  the  purpose  of  expressing  certain 
mpoimd  molecules,  which  often  enter  into  compoai* 
Dn  in  the  same  mauner  aa  do  the  elements.     By 
[opting  this  latter  principle,  wa  may,  in  the  eaees  of 
me  complex  bodies,  abbreviate  their  nanies,  which 
rould  be  longer  than  most  of  our  new  words;  and 
I,  we  may  sometimes  introduce  a  notion  of  the 
lonstitution  of  a  compound,  so  as  to  distinguiab  it 
n  another  that  is  isomeric  with  it. 
First,  then,  let  ns  select  our  vocal  symbols  of  the 
Dts    in   accordance   with   these  considerations. 
Wo  tnay  take  the  list  of  English  consonants  as  the 
1  of  our  system,  because  it  comprises  nearly  all 
e  of  the  other  nations  that  are  great  in  Christen- 
loiti,  and  in  Chemistry,  and  adds  to  them  no  sound 
rhich  it  is  not  desirable  that  al  I  the  world  should  learn 
.     The  only  European  sounds  we  shall  thus  ex- 
itide  are  the  gutturals  of  the  Germaos,  and— though 
can  scarcely  mention  them  oa   great   on  either 
ind — of    the  Spaniards.      Vt'e  may    omit   these 
ounds  on  account  of  their  indistinctness,  and  liability 

0  confusion  with  the  aspirate  H ;  aud  because  there 

1  neither  any  element  that  specially  demands  either 
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of  tliem  OS  its  symbol ;  nor  any  Komau  1l 
either  of  tliem  con  claim  ob  its  appropriate  chifUl 
Tbe  only  additional  sounds  ve  sball  present  to  I 
Frenctninu  or  tbe  German  are  tliose  wluch  we  rep 
Bcnt  by  Ih,  hyj,  and  by  to. 

Before  we  discuss  our  symbolic  sonnds,  we  mtut  i 
termine  the  characters  which,  in  turn,  are  to  symbol 
them  to  the  reader's  ere.  We  must  make  ourwritl 
langnage  strictly  phonetic,  or  it  will  be  ueelen  to  1 
each  letter  must  represent  one  einiple  sound,  and  ( 
only,  and  every  simple  sound  must  hare  its  oirn  one 
culiar  character.  On  tbeap  same  principles  it  will 
desirable  not  to  rvjireeeut  any  double  cocsanant* 
amgle  letters,  but  in  each  ease  to  write  for  them 
characters  of  the  sjiiiple  sounds  of  which  they 
composed.  We  have  then  22  stm|ile  initial  coi 
nantal  sounds.  Aud  our  alphabet  supplies  ns  i 
21  consonant  characters.  The  two  lista,  howe»«r, 
not  correspond  throughout  their  eeries.  But  tl 
will  be  little  question  as  to  the  import  of  these  fbH 
ing  14  of  our  Jettera,  B,  D,  F,  H,  L.  M,  N,  P, 
T,  V,  Y.«  Z.  Wb  need  only  remember  that  our  C 
man  friends  will  be  always  pronouncing  Z  aa  Ta 
that  for  their  sake,  to  avoid  confuaioD,  we  muat 
introduce  Ta  among  our  double  Bynibols.  The  foil 
ing  7  letters  remain  to  be  appropriated.  C,  O,  J, 
Q,  W,  X.  Let  ue  agree,  at  once,  that  0  and  G  a 
always  have  the  meaning  which  is  attached  to  then 
our  words  Ciiuie,  (?ame,  never  encroaching  on  tti«  ] 

*  Let  no  Kiiglishman,  who  spells  hit  ■fflrmatioii  "joi," 
oddresNit  hia  neifbbour  willi  ".tou,"  allow  Hat  f  hu 
flaims  to  be  conaidertd  a  Towel-«jmboL  For  him  "ytttic 
if  it  is  to  Lo  pronounecnblp,  dioulil  bc«niie  "  jilrinin." 
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a  of  S  and  J.    Let  us  give  to  J  the  FreoL-h  sig- 

i  fiaed  by  the  word  "je;"  for  the  sound 

s  second  Bjlhbl©  of  our  word  "  TiBion."    This  is 

Ifiur;  for  ita  OcrmaD  usage  U  filled  by  our  T,  and 

qipljr  it  to  a  double  letter  (dj),  which  our  rule  will 

^  sllow  it  to  rctaiu.     Let  ua  nak  to  have  W  in  our 

I  sense;  and  there  remaJu  K,  Q,  X,  atill  free. 

I  have  ftlao  the  iuitial  consonants  of  the  words 

Biy,"  "  Thigh,"  "  Shall,"  unrepresented.     We  may 

r  retain  our  old  fantastic  "Sh,"  or  follow  the 

)  fashion,  in  repreeenting  it  by  X,  or,  with 

t.  EUis,  we  may  borrow  the  Greek  2  for  it.    We 

yigreeto  reject  one  or  the  other  of  the  two  "Th's," 

0  bare  but  one  character  fur  them,  as  wo  shall  re* 

»  but  one  of  them.     K  and  Q  are  not  fitted  by 

rhabits  for  this  usage,  and  are  not  wanted  for  any 

Let  ua  then  here  either  admit  another  irregular 

»  of  "  h,"  retaining  the  "  Th,"  or  let  us  put  the 

Q  the  place  of  this  double  symbol. 

llWe  litre  now  this  fundamental  alphabet  of  20  let- 

I,  from  which  to  select  and  construct  our  elemental 

-M,N,L,E;  B.P.F.V;  D,T, There; 

|0 ;  S,  Z,  8h  or  X  or  2 ;  J.  H,  W,  Y.  We  naod  not 

w  to  speak  any  more  of  sounds  as  distinct  from  let- 

I,  but  may  use  these  letters  as  the  written  names 

f  the  sounds  to  which  respectively  wo  have  assigned 

EOf  this  list  we  find  the  following  13  already  attached 

>  eertain  elements,  N,  K,  B,  P.  ¥,  V,  D,  Th  or  8 ;  C, 

I  H,  W,  T.     These  I  would  leave  untouched,  with 

6  exceptions.     K,  which  is  the  only  other  simple 

mant  letter,  now  serving  as  a  symbol,  and  which 

Precepted  for  Potassium,  is  excluded  from  our  alpha- 


r  U  its  true  initial ; 

as  concemB  its  cod 
then  devote  F  to  Fosforu^ 
which  it  naturally  belongs 
from  lihodium,  which,  Iroai 
use  for  so  serviceable  a.  lette 
this  aymhol  to  Oxygen  : 
rule  of  deriving  the  eymboi 
ments,  for  these  reasons.  T 
B  number  of  compounds,  thi 
in  the  mouth  of  the  cfaemial 
desirabie  to  represent  it  by 
and  the  more  particularly  s( 
making  I  have  to  propose, 
most  frequently  come  at  the 

ipound  in  which  that  oloiO 
is  particularly  requisite  in 
nsnie  Osygen  euggests  (j', . 
Gonsonuntjil  representative  o 
of  terminal  syllables  involvio 
jiilolerable.  Of  its  oCha 
te  one  is  already  spproj 


«;il   Ka  .. 


„:>»,i  f„,. 


579 

r  these  simple  consonaQts  nil!  retain  their 
■igiuGcatioaa. 

e  have  now  the  following  7  simple  consonants 
tie  aa  symbolB,  M,  L;  T;    G;   Z.ShXorS; 

Ve  may  very  conveniently  substitute  M,  L,  T, 
t  the  Mg,  Li,  Ti,  Zq,  of  the  usual  catalogue.  O 
B  diatiDct  and  rulgar  a  letter  to  be  omitted  from 
Mphabet.  We  may  fairly  apply  it  to  Gold,  for 
Is  claimed  as  its  iuitini  by  two  out  of  the  three 
1  chemical  tongues ;  the  French  iuitini  O, 
;  lite  the  accepted  Latin  Au,  as  a  rowel,  inad* 
)1e.  J  may  be  applied,  as  a  substitute  for  the 
e  sound  Zr,  which  ie  more  difficuU  to  pronounce 
I  initial,  and  which  may  be  mietaken  for  Sr,  which 
hall  require  for  use ;  this  change  la  justified  by 
rench  usage  of  "jacinthe,"  as  the  name  for  one 
e  forms  of  gem  iu  which  Zirconium  is  presented 
I  in  nature.*  The  sound  which  has  been  repre- 
t  by  Sh  X  or  S,  does  not  occur  in  the  name  of 
of  the  elements,  nor  is  there  any  for  which  it  eug- 
I  itself  as  an  appropriate  symbol, 
e  have  now  exhausted  our  single  consonants  upon 
f  the  elements,  not  quite  one-third  of  their  nnm- 
Vfe  can  proceed  no  further  without  doubling 
phonetic  symbols.  The  only  combinations  of  con- 
ical organs  permit  us  to  moke 
facility  at  the  beginuiug  of  words,  are  these, 
li  are  thus  made.     We  may  add  the  liquids  h  or 

wa  ihall  not  want  the  double  letter  dj  (the  Engliih  j), 
otlier  applioli.jQ,  it  will  be  open  to  anj  one  who  prof<a» 
■e  thii  nund  to  the  Bymbol  of  Zirconium  ;  an  Eii([li«h- 
17  deriTB  it,  for  conformit;,  from  the  Jarf^n,  an  old  nama 
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U,  after  nny  of  the  other  consonauts 
H,  W,  T,  which  do  not  amalgamate  nitU  tl 
civilized  tongues,  and  Z,  whose  uniou  with  H  i 
just  now  liecliiied.  We  may  easily  pregi  8  to 
our  simjile  conaooaata,  eii^ept  Z,  Sh  or  X  orS, 
H,  and  to  any  doubie  ones,  except  aiich  m  m 
with  these  letters,  Z  aluo  may  be  prefixed 
other  conaonanta,  but  these  combinadoni 
always  clearly  distinguiahable  trom  tho 
pounds  of  S.  S  and  Z  may  also  follow  other 
nant^,  but  not  neatly. 

Of  the  double  consonanta,  which  are  thus 
us,  we  find  these  six  e.xamplefl  iii  the  current  cat 
Br.  CI,  Cr,  Sb,  Sn,  Sr.  These  we  retain,  of 
adding  to  them  the  old  Gl,  for  Olucinuni,  as 
substitute  for  the  Be,  which  has  of  lato  jm 
planted  it.  Fl,  too,  which  is  often  use4  to  re 
Fluorine,  may  be  kept  for  that  eerrice.  instead 
F,  whieh  wo  have  transferred  to  Fosforus. 
lowing  substitutions  will  also  appear  easy  and 
Dr  for  the  llg  of  Hydrargyrum,  Bl  for  th« 
Cobalt,  PI  for  Pb,  Fr  for  Fe,  SI  for  So,  TI  for 
for  Tb,  Sc  for  Si,  when  we  consider  the  spellin] 
names  of"  the  elements  respectively  denoted  h 
symbols.  Pr  may  be  subHtituted  for  tho  Cu 
prum.  And  Osmium  suggoata  Sm  instead  of  i1 
misaible  Ob:  and  from  Sodium  we  mar  deriw 
replace  Na.  None  of  the  other  clemeut^  off«n 
its  name,  any  suj^gestion  for  another  double 
consonant,  to  be  added  to  this  second  set  of 

We  must  find  some  other  mode  of  supplyii 
remaining  2i  elementa  with  symbola  tl 
moniie  with  oLir  phonetic  ayatem.     St 


L  that  ft  Towel  shall  have  no  meaning  id  our 

t,  eicept  in  connectioa  irith  tlie  consonant  which 

lea  it.     If,  then,  we  commence  a  word  with  a 

uch  a  sound  will  not  at  all  affect  the  signifi- 

f  the  term.      !Now  we  may  construct  a  very 

e  namber  of  double  consonants  which  can  be  pro- 

iced  with  a  vowel  preceding  them.     Some  of  these 

B  iised  as  the  final  aouuds  of  words,  othere  can 

'  be  pronounced   with   another  vowel   following 

For  our  purpose,  however,  we  need  draw  no 

inction  between  the  two  kinds  of  sounds,  as  we 

U  not  require  any  of  them  at  the  ends  of  our  words, 

Bsymbols  of  the  elements:  aiuce  these  are  alwaya 

"  3  followed  by  a  numeral  vowel.     We  may  then 

the  remaining  elements  in  turn,  and  aelect,  for 

I,  B  consonant  of  this  sort,  as  its  symbol.     And  we 

J  arrange  that,  when  auch  symbol  is  tlie  first  of  a 

which  are  to  form  a  compound  word,  it  shall  be 

>dei  by  an  auxiliary  vowel,  such  us  any  short 

1  from  one  of  the  English  words  "hat,"  "bet," 

"but,"  "hot,"  or  "her,"  that  may  be  conve- 

,  from  association  with  the  usual  name  of  the 

at,  or  from  facility  of  pronunciation.     When 

b  consonant  occurs  not  at  the  beginning  of  a  word, 

e  numeral  vowel  of  the  preceding  syllable  will  he 

Kcient  to  lead  on  the  consonant,  without  any  adven- 

aid.     Among  the  old  symbols  we  have  still  re- 

;  under  this  bead,  these  four,  which  we  may 

1  with  their  usual  signifioations,  cd,  mn,  nb,  pt, 

Kwbicb  latter  some  persons  may  perhaps  pronounce  ai 

1  initial.     And  we  may  then  make  the  foUowmg 

■nibatitutions,  which  are  all  obviously  suggested  by  tho 

f  the  current  names  of  tlie  etemcnta  i — ba 


^|||  iriiich  m  bftTe  tmiftR«i  ftc 

Tbe  consonantal  alphabet  of 
ve  have  thus  constructed,  is 
lowing  tables.  In  the  first  ol 
elements  are  placed  according 
initial  letters  in  the  ordinuj 
the  second  the  new  symbols 
their  relations  to  the  same 
arrangement  will  enable  an; 
memory  of  any  symbol  at  an; 
glance  at  one  or  other  of  thesi 
that  22  of  them,  more  than 
number,  are  the  old  symbols  ii 
tions,  and  26  others  retain  on 
the  old  symbols.  Those  symbi 
initials,  are  each  marked  by  a 

2/aoit*  and  ConionaiUal  iS)n 
Alominmn  •  Im  I  Chlorine  .  . 
Antimony  .  Sb         Chromiom. 
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Nitrogen.  .  N 
^orium  .  .  nr 
Osmium  .  .  sm 
Oxygen  .  .  !R 
Tklladimn  .  Id 
Palopimn  .  Ip 
TluMphonis  F 
PlatinnTn  .  pt 
Pdtawimn  .  P 
Bhodium.  .  rm 


',    Ruthenium,  rt 

Selenium.  .  SI 

Silicium  .  .  Sc 

Silver   .  .  .  rg 

Sodium   .  .  sd 

Strontium  .  Sr 

Sulfur  .  .  .  S 

Tantalum  .  nt 

Tellurium  .  Tl 

Terbium .  .  Tr 


Thorium.  .  Th 

Tin Sn 

Titanium  .  T 
Tungsten .  W 
Uranium.  .  m 
Vanadium  .  V 
Yttrium  .  .  Y 
Zinc  .  •  .  .  Z 
Zirconium .  J 


Phonetic  Symbols  and  Names  of  the  Elements, 


B.  . 
BL  . 
Im  • 
At.  • 
bt.  . 

C.  . 
ed.  • 
CI.  . 
cm  • 
Cr  . 

D.  . 
dn  • 
Dr  . 
F.  . 
Fl  . 
Ft  . 
O.  . 
Ol  . 
H.  . 
J.  . 
L.  . 


Boron 

Cobalt 

Bariom 

Bromine 

Biamuth 

Carbon 

Cadmium 

Chlorine 

Cerium 

Chromium 

Didjmium 

Iodine 

Mercury 

Fosforufl 

Fluorine 

Iron 

Gold 

Glucinum 

Hydrogen 

Zirconium 

Lithium 


lb  Molybdenum 
Ic  .  .  Calcium 
Id.  .  Palladium 
Im   .  Aluminum 
In.  .Lanthanum 
Ip.  .  Pelopium 
M  .  Magnesium 
mn  .  Manganese 
N.  .  Nitrogen 
nb.  .  Niobium 
nc.  .  Nickel 
nr.  .  Norium 
nt.  .  Tantalxmi 
P .  .  Potassium 
PI    .  Lead 
pt.  .  Platinum 
Pr   .  Copper 
B .  .  Oxygen 
rb.  .  Erbium 
rd.  .  Iridium 
rg.  .  Silver 


rm  .  Rhodium 
m.  .  Uranium 
rs .  .  Arsenic 
rt .    Ruthenium 
S  .  .  Sulfur 
Sb  .  Antimony 
Sc   .  Silicium 
Sd   .  Sodium 
SI.  .  Selenium 
Sm  .  Osmium 
Sn   .  Tin 
Sr    .  Strontium 
T  .  .  Titanium 
Th  .  Thorium 
Tl.  .  TeUurium 
Tr   .  Terbium 
W   .  Tungsten 
V.  .  Vanadium 
Y .  .  Yttrium 
Z  .  .  Zino 


In  the  cases  of  ditimious  metals,  which  enter  into 
oomposition  with  two  different  equivalent  weights,  we 


may  distinguish  the  tiro  ■!■{ 
on  "  «  "  or  other  consonant^ 

re=fr.  Fe'=T'e|=Bfr.   Pt'a 

Irt=srd.  Co=bl,Co'=Co|i 
"We  have  uow  to  determia 
the  numbers,  whicb  are  to 
compound  bodiea.  It  is  GO 
make  BUL'h  a  selection  aa  i 
general  utility  ;  for  the  sstI 
differ  much  more  in  their  ¥i 
lututs.  The  decimal  notati 
lowed ;  ten  vowels  will  theM 
sent  the  ten  numeral  digits, 
to  select  ten  vowela  which  s 
to  Eugi;=hmau,  German,  « 
however  he  suffieieut  if  iho  . 
that  even  though  the  pronu 
should  not  coiiicide  in  their 
there  aliould  he  do  danger  o 
vowel  souud  of  one  symbol  I 
It  will  be  convenient,  un 
the  caee,  to  determine  our  s; 
assigQ  to  them  their  phone! 
five  vowel  characters  in  the 
namely,  a,  e,  i,  o,  u.*  JN'ow, 
the  number  which  we  requii 
until  wo  shall  be  allowed  to 
those  of  Mr,  Ellis's  beautifi 
other  five  charactera  by  the  : 
such  ns  ,1  dash-lino  over  each 
vre  shall  have  the  ten  arithn 
by  vowel  synibols,  thus  : — 
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123456  7  890 
aeiouaciou 
"VVe  have  now  to  consider  what  sounds  we  shall  assign 
to  these  characters.  There  can,  I  think,  be  no  doubt 
about  the  import  to  be  attached  to  the  first  five.  The 
jBoglish  usage  is  to  be  rejected  not  only  for  its  irregu- 
laritjy  but  because  it  is,  in  four  points  out  of  the  five, 
generally  at  variance  with  the  practice  of  every  other 
nation  that  uses  these  letters,  and  also  because  it 
aormally  attributes  to  t  the  value  of  a  diphthong.  Wo 
ought  clearly  to  have  only  single  sounds  for  our  most 
demeutary  symbols,  reserving  compound  vowels  for 
higher  numbers.  We  will  take  these  primary  vowels, 
tiien,  to  denote  five  of  the  vowel  sounds  to  which  they 
aie  applied  by  the  consent  of  Europe.  But  in  the 
Offtfaography  of  most  languages  each  of  these  characters 
repieaent  at  least  two  sounds,  a  long  and  short  one. 
In  French,  as  in  English,  the  use  of  these  vowels  is 
Tezy  variable,  not  only  in  length,  but  in  quality.  We 
do  not,  however,  require  exact  precision  of  use  for 
each  vowel.  It  will  be  sufficient  for  our  purpose  if  we 
can  indicate  such  values  as  can  always  be  given  to  our 
symbols  approximately,  and  without  confusion  of  one 
with  another.  We  may  then  give  to  these  letters  re- 
apectively  such  values  as  belong  to  the  several  vowels 
in  the  following  words : — 


ExamphM, 

Vowelfl. 

English. 

Genuan. 

French. 

a 

alms 

da 

pas 

e 

ale 

»el 

D^ 

• 

1 

ee\ 

thn 

fillo 

0 

ope 

ohne 

eau 

u 

food 

d» 

oil. 
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In  the  'MemoriaTeclmica'  of  Grey,  tbeeigoi^ 
for  the  digits  6,  7,  8.  9,  0  are  art,  oi,  «.  ffo,  y,  wilh  ita 
phonetic  value  wliicl^  they  have  in  the  EngUah  voril 
'pouae,'  'boil,'  'either,'  'noun,'  'veiy.'    Inthesjiten 
of  nomenclature  propoeed  by  Gmelin,  these  figaitiin 
represented  by  the  characters  ai,  au,  aw,  o,  i,  repte- 
genting  the  sounds  to  which  those  symbob  betong  Is 
the  German  orthography.     \Ve  cannot  adopt  ettbw  af 
these  eete  of  symbola,  or  either  of  the  seriea  of  aiiuidl 
which  they  represent.     For  the  doubled  vowe! 
would  cause  confusion,  as  ne  shall  wont  tbete  Gir 
ntunbcrs  higher  tliEin  10 ;  and  in  each  aeri^  tliciv  an 
aounda  which  are  peculiar  to  one  language  cr  tbt 
other.      From  tlieni,  however,  we  may  select 
sounds,  which  are  common  to  Euglish,  Germso,  ui 
fVench,  as  marked  by  the  foUowiog  examples, 
ting  them  by  the  symbols  prefixed  to  each  exxmple.'— 

Elamplei. 

Towols,      Eogluh.      Omnati.  Fmuifa. 

i             aisle             «(le  polon 

6            owl                favl  Mrdt 

u          fiD              tan^e  fi'ni. 

We  may  complete  the  list  in  English  with 
following  vowel-BOunda ; — 

n=aU 
6  =  oil. 

For  theee,  in  Qermati  or  French  pronunciatii 
be  substituted, — 

a  Aer  r«it 

e  Govthe      j#fine, 

or  any  other  two  sounds  not  liable  to  be  confounded  I 
with  any  of  our  othera.* 
'  The  Ore  lost  or  our  iiumcnti  MjaixH*  m,j  »Im  b«  ■ 


selected  a  series  of  long  vowels,  preferringto 
Impelled  to  introduce  among  tbem  some  diph- 

B*e  ahort  loimdi  of  the  foUowiag  wonLi : — 
Towel*.        Eoglisb.        Ocmuui.        French. 
1  bat  datrn  potte 


hot 
hot 


bomme 


k<ii: 


n  objection  to  this  amjigemimt,  niimel;,  that  it  ia 

proDOUDce  two  short  TOwda  eocccssively,  eitremelj 

I  to  pronoiuioe  thn«.    But  in  practice  thii  obotacJo  irill 

r,  for  until  wo  liara  compounda  witJi  more  thut  flro 

uid  ninetf-mae  atome  of  the  game  olemeul,  we  aholl 

n  thiea  ahort  TOweU  oomiog  together.    We  ihall  never 

E ahort  Toweb  to  aequcncei,  eiccpt  in  cases  where  then 
tbtm  BS\y  nlomi  of  one  clement,  and  in  onl;  half  of 
1  number  ;  for  one-h^  of  auch  nre  eompoimda  will, 
kpvbabiiitj,  bave  a  Ggiire  lesa  than  six  in  tlie  unil^pUce 
k  index  number  of  their  Carbon  or  Hydrogen,  which  are 
n^  elements  which  aie  likely  to  bo  lo  multiplied.  And 
i/nr  two  short  towels  do  concur,  an  t  or  »  (Greek)  (lA) 
)•  placed  between  Ihcm,  which  remoTee  all  the  difficulty  of 
jatterance ;  this  aune  sound  maj  also  be  introduced  ooea- 
1^  between  the  units  and  Iho  tons  when  one  onlj  of  these 
ha  denoted  bj  a  ahort  vowel. 

■JB,  any  Englishman  who  wishes  to  hare  a  decmul  Towel 
Mta  home  use  only,  may  take  the  Towel  sounds  of  his  eight 
jfadiuBl  numbers, '  one,'  *  two,'  *  three,' '  four,'  '  Btc.'  '  six,' 
1^*  'eight,'  completing  the  aeriea  with  the  a  of  the  Latin 
im,'  vxi  the  a  of  the  Orcck  'deca.'  It  is  curioua  that 
'Vnt  of  our  ten  nuraorals  should  haie  difl'erent  vowels,  and 
Iha  only  one  of  them  which  has  two  syllables  repenla  the 
.towel,  which  is  also  coupled  with  other  vowels  in  the 
idditional  terms  1  have  here  borroired.  This  would  ba 
IgaUcat  guide  for  the  menor;,  but  the  notation  wotild  b« 
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ins  of  retaiuing  these  values.  For  tliia  purpose  we 
e  only  to  connect  the  vowel  denoting  tliia  quantity 
each  element,  with  the  consonants  that  are  to  re- 
lent its  name  in  composition.  The  following  table 
ibits  such  memorial  terms  for  the  series  of  ele- 
Tlie  first  column  contains  the  accepted  sym- 
I  of  the  elements  iu  the  usual  alphabetical  order  of 
X  vulgar  namea,  as  they  are  arranged  in  the  first  of 
tables  of  new  symbols.*  In  the  second  column  are 
equivalent  weights ;  in  the  third  are  the  new  me- 
"  d  names.  In  these  names  the  letter  x,  which  I  put 
the  sound  of  eh  in  the  word  "  «Ab11,"  always  denotes 
decimal  point  of  the  arithmetical  notation,  stand* 
between  the  integral  and  the  fractional  part  of 
number.  The  vowels  prefixed  to  those  conso- 
t  element-symbola  which  are  not  naturally  initials, 
supposed  to  represent  the  first  vowel  that  occun 

the  ordinary  name  of  each  element ;  any  others 
r  be  substituted  for  these.     Of  cout^e  1  do  not 

^loee  these  as  current  names  for  the  elements ; 
those  which  we  have  are,  for  the  most  part,  good 

mgh  for  present  purposes :    besides,  the  ackoow- 

1  equivalent  weights  of  many  of  them  nuy  be 

Dged  with  the  progress  of  science ;  in  aucb  casea 

md  or  two  in  the  corresponding  words  woold  be 


.9-12  .  ?AlmoxaeF  |  B«  .    .4-7     .  GkaA 


^p^^^B^^^^H 
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Cd  .    66-      .  Acdoa 

Os  .    »9-6    .  Oimmi 

C»  .    »■       .  A]cea 

O.  .      8-       .K 

C  .  .      «■       .  Ca 

Pd  .    53  3     .  AldOD 

Ce  .    17-       .  Ecmoe 

Fe   .               .Elp 

CI.  .    36-5     .  Cliuin 

P  .  .    32-      .Fie 

Cr   .    26-7     .  Crease 

Pt   .    98-7     .  AptSU 

Co  .    29-6     .  Bleotu 

K  .  .    39a     .  Fme 

Cu  .    31-7     .  PriwcC- 

B  .  .    62  3     .  Omaca 

I>.  .    49-6     .DooiS 

Ru  .    63  2     .  Urt»M 

E  .  .               .  Erb 

Se    .    396     .  Sliora 

F  .  .    IB'9     .  Flaixo 

Si .  .    21-8     .  ScMii 

An  ,  197-       .  Gaoe 

Ag  .  lOS-1     .  Aigauia 

H .  .      1-       .Ha 

Kb  .23-       .  Sd« 

I  .  .  127-       .  Idnaee» 

Sr.  .    4.1-8     .  Snriii 

Ir.  .    99-       .  Irdo* 

S  .  .    16-       .  Sm 

Fe   .    28-       .  Frei 

Ta  .  l$i-       .  AoUiO 

lA   .     47-        .  Alnoe 

T«   .    &4-3     .  TIson 

Pb  .  103-7     .  Plamie 

Tb  .               .Tr 

Li.  .      6*5     .  Laxu 

Tb  .    50.6     .  TboMi 

Mg  .     12  2     .  Ma^xe 

So  .    fiO 

.  Snu6 

Ma .    27-6     .  Anmcpia 

Tr  .    26 

.  Teu 

Eg  .  100-        .  Idrauu 

W  .    05 

.    Wott 

Mo  .    IS-       .  Olboi 

IT.  .    60 

.  Unaii 

Ni   .    29-6     .  Lweoxi 

v..  as 

6     .  VKn 

Nb  .               .  Inb 

T.  .    33 

.Tis 

H.  .    U-       .  Nao 

Za  .    33 

6     .  Ziexi 

Ifo  .               .  Onr 

Zr.  .    22  4     .  Jeexo        | 

la  combining  our  elemental  snd  numeral  syubd 

into  names  for  oompounda,  I  would  place  those  of  tb 

elements  in  somo  UDifbrm  order  with  respect  to  cfl( 

other.     Thus,  in  the  names  of  aaltis,  I  would  place  th 

basic   eletuents   firat,  and  the  xtj-Uc  members  aSti 

them.     In  the  cases  of  isomeric  compounds,  I  woul 

their  constilution  in  their  name,  M  may  easily  be  doa 
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'  expresBing  separately  Bome  of  the  complei  con- 
iKtuent  molecules,  or  bj  prefixing  &  diflercnt  vowel 
k  the  nnme  of  each,  as  an  arbitrary  characteristic. 
br  complex  molecuiea  which  seem  to  replace  ele- 
Wntary  atoms,  or  which  occur  very  frequently  as  dia- 
tct  members  of  compousdB,  we  may  have  cODBoaaotttl 
mbols,  according  to  the  practice  already  eanctioned 
f  current  usage.  Thus,  we  may  represent  Cyanogen 
fcCaN  =  Cena,bycn;Mellone=CgN^=Ciino,byn:; 
fethyi  =  C5Hj  =  Cehi,by»»(;  Ethyl  =  C«H5  =  Cohu, 
r  Thl;  Amyl  =  C,uHn  =  Caiihaa,  by  ml;  Fenyl  = 
BuHfi=Cflehu,byyit;  Kakodyl  =  C^HgAa=CohHrsa, 
fcdl;  Acetyl  =  C,H5  =  Cohi,byc/;  Water=H-.0 
cHara,  may  be  aptly  denoted  by  eie,  which  is  the 
Kinetic  aymhol  of  the  soiind  which  we  give  to  the 
niBonants  of  the  Latin  ajua. 

[  "We  have  now  to  find  the  means  of  espreseing,  when 

wssary,  in  the  name  of  a  compound,  the  other  im- 

tant  quality, — its  combiniog  tendency  or  chemi- 

1  function.     We  have,  in  the  old  nomenclature  of 

iavoisier,  an  example  supplied  to  ua  of  the  best 

lethod  of  effecting  this,  namely,  the  device  of  ap- 

mding   a   consonant    at  the    terroiuation  of  the 

We   may  adopt  this  plan  in  our  phonetic 

ratem;  for  we  have  determined  that  consonants  not 

bllowed  by  vowels  ahall  not  denote  any  elementary 

mstituent.     Thus,  an  epibase  may  be  marked  by  a 

;  a  base  by  a  J ;  a  style  by  an  a ;  an  epistyle  by 

n  r;  a  pnrahale  by  an  m;  a  neutral  non-saline  com- 

md  of  uncertain  type  by  au  ( -,  a  single  salt  with  a 

mple  base,  and  a  simple  style  may  be  marked  by  a 

i  at  the  end  of  the  name  ;  one  with  a  simple  base,  and 

i  atyle  complicated  mlh  an  epistyle,  by  a  / ;  one  vrith 


a  simple  stjrle,  vai 
base,  bj  nJ ;  one  ~ 
br  Mi.    A  moltipl 
or  daplicatioD  of 
Towel  B  (  =  tero) 
Towel  will  ehow 
it  denotes  functia 
Bcarcelj-  oecessarj 
fiiactioD,  eicept 
to  this  point  of  d 
tions  may  generall 
of  an  epibaee  and 
The  following* 
Hinan.      C.Hj 
Sarir.    S,0,=  N 
Padad.       Ba:0; 
Hinaidarand.  (II,{ 


K1I_ 
Agll 


^Fargadnedj 
Hg,K;Hl( 


atSt.  (AlK 

(Hit 

viated  consonant 
may  in  sone  case^ 
may  point  out  tba 
stances  by  indii 
Tbua,  we  eboU 
CjjII^N,  represei 

*  Polmuoraal  ani! 
ni>ral  lo  ciprara  the 
Alumioa  u  AI,0„  n 


ill  them  by  calling  the  former  Ac&ehcnan,  and  the 

Tcoebtitaii.     But  since  ve  know  that  Aniline 

ns  the  molecule  CjjIIs^/n,  we  may  deaignata 

epibaae  by  the  term  Hefnaoan,  leariiig  the  more 

1  term  Caehenan  for  its  congener,  of  which  we 

certainly  know  the  conetitution. 

I  Again,  in  the  case  of  cyanidea,  {K:Cy)j;FeCy^ 

It ;  a  slight  abbreviation  only  ia  effected.    But 


C4HS  ) 


Br=Thlamtaf. 


ttamlabrand,  ioetead  of  the  more  general  term 
mabrand,  we  gain  very  conBiderably  in  our 
3  of  definition :  and  though  this  word  is  not  r&- 
ile  for  ita  brevity,  it  has  great  advantage  in  this 
over  the  very  shortest  form  that  con  be  given  for 
r  the  ordinary  system  :  thus  we  have  here  only 
:  syllabloa,  while  Ethymethyfonamylium-bromide, 
a  considerable  condensation  of  the  shortest 
me  usually  given  to  such  a  compound,  involvee  no 
)  than  11,  and  does  not  distiuguiah  it  from  a  very 
possible  compound  containing  antistylic  Antimony 
(for  example)  instead  of  Nitrogen. 

It  is  useless  further  to  multiply  examples,  any  stu- 
dent who  thinks  the  Bystem  worth  trying  can  master 
ita  principles  in  half  an  hour,  and  can  construct  for 
^^imself  for  all  compounds,  names  which  will  be  idcn- 
^Htlil  with  those  which  every  other  person  using  the 
^l^e  mode  of  nomenclature  must  give  to  them. 
^B  It  may,  however,  bo  worth  remarking  that  the  ter- 
minal consonants,  which  I  have  suggested,  afford  ua 
general  namea  which,  as  applied  to  groups  of  speciea, 
1  include  all  the  bodies  of  tbe  same  form.    Thus 


single  Baltt!,  with  tliei 
cemplex,  nill  be  reepectiva] 
the  Halts  of  the  atjle  (0;S0 
be  tbe  Sarota ;  all  those  of 
fchtt  salts  of  Ha.XiH,  wil 
Hoiumds. 

Single  salts  with  comple; 
Ants.  All  such  salts,  for 
0;N,Os  would  bo  NarraiJ 
{H,CgO,Nj=Hocen;Den) 

Ail  haloids  would  be  Ai 
nay  epistyle,  would  ho  H 
with  any  epibase,  S&rtms. 
divided  into  several  group 
Atatfl,  Adats,  Adands,  Ada 
dants,  Astants,  according  I 
single  salts  of  which  they 
substituting  the  vowel  u  ( 
for  a  in  these  forms,  and  bj 
uiother  syllable,  we  obtain 
multiple  salts  of  moi 
ty  substituting  for  w  the 
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udutunt ;  and  under  the  generic  term  of  Eoditant,  as 
being  composed  of  24  molecules  of  an  Ad  salt,  3  of  an 
At,  and  1  of  an  And.  And  the  corresponding  Po- 
tassium salt  is  of  the  family  of  uduts,  and  of  the  genus 
Eodot. 

We  can  scarcely  express  the  varieties  of  salts  more 
clearly,  certainly  not  more  briefly,  than  by  this  ar- 
rangement. 
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»Ud<s48. 

tint;  ofs  metal,  drSnition,  (note)  165. 

Ks,  duBnition  of  tho  lerm,  16,  21 ;  coataKd  with  Alkali,  19  ; 

■nd  •tyles,  23,  26  i  complri  and  compound,  37  j  two  type* 

or«mple,20B;  compl«,£12;  table  of,289i  fint  order  of. 

£92 ;  s«>c»iid  group  of,  g9S  ;  coaAued  intJi  Alkaloid,  SM ; 

Hojleo.  (noU)  337. 

ttnda,  76,  88,  314,  and  (oofe)  337  i  orgamr,  641. 

uoglycoliD  Acid,  188. 

uoio  Acid,  Hihjdroiis,  fonnation  of,  132  ;  HriM,  166. 

niolactic  Acid,  89. 

mrj  theory,  21. 

litnulm  -  Binaulas,  409. 

litnmus-Binaunea,  408  ;  grouped,  409. 

i»lliyl,&27. 

panth,  an  uidi^Ie,  818 ;  is  ditimiotu,  324.                                          ^m 

nJMt  deBBed.  435.                                                                           ^^m 

u,  Fruuian,  84  ;  "  TiimbuU  V'  195-                                              ^^^H 

din,  the  term  defined,  20 ;  neutral,  366  ;  dcoxidatioo  of,  373.       ^^^^| 

•ed.  Dr.,  on  Biitiuetliyl,  328.                                                              ^^^H 

<«rf.)  136.                                                                                                     ^H 

bonn,  M.,  lus  Fiperidine,  367 ;  his  Anisol,  375.                           ^^^H 

Idmn,  action  of  water  on,  110.                                                        ^^^^H 

rbouio  Oiide,                                                                                   ^^^H 

rtanilide.  Cu-Umide-,  398.                                                            ^^^H 

ibonoos,  101.                                                                                   ^^^^H 

•aeel,  M.,  hia  Amio-Urvs,  398,  403.                                              ^^^H 

Dhoractcriilic,"  the  lerm  applied  to  opibase*.  309.                         ^^^^H 

iOMa,  U.,  bi<  anhydrous  seid*,  108.                                                      ^^^H 

loTadM,4T.                                                                                      ^^^^H 

hlonne  (Oijacids  of),  nomcncUture  of,  68,                                 ^^^^H 

r"  4 

^ 

GOO 

Ciconylc,  107. 

Cionamjle,  273. 

CtaudeC,  U.,  on  Salt! 

Cloet,  M..  on  Dutch 

Cobalt,  AmiDoma-,  i 

Coballiac  eompoundl 

Codeine,  359. 

Complex,  defined,  K 

Constitution  (of  Sal 

terms  for  tdndl 

Copper.  9idU  0^  436, 

CoserUU  and  Costiq 

L. 

Comidine.  action  ot 

CyMnelide,  39S. 

C^anido  of  Iron,  nrt 

CyMilm^SSl. 

ryanogen,  ClJorida  c 

' 

d  in  lerminol  sjUabk 

DaetjlEs,  7'1,  311. 

Darr,  Sir  Humpbiy, 

DmiiJalLonofbodia 

Dicjbinnunes,  413. 

DihjdroniTifs,  363. 

Diplohale  defined,  15 

"Bitiniiona,  *35. 

Dnifh  liyuid,  373. 

1 

e  final,  ftlnrBvs  mute,  ^ 

( 

ElcDogpncui  aeriea,  tin 

Elnneuts,  niurecnt,  (» 

Endohaie,  deSiied,  67. 

Ep-q,iBfjl>-9,  172. 

iipiljuies,  dciinL-d,  303 

■ymbol  af,3lii  nbiuinnalcnltsof  soDie,  322;  nomnictotiuv 
a(  335  ;  Mr-Atiderw)ii'«p;rogeDoiL5,3C6;  SetniiiBfUiiiliduir, 
336;  nurbonooa,  356,  178;  four  qrntbetical  luetliods  of, 
963,  373  1  mulUpte,  373  -,  twin,  4«8  ;  nits  with  repeated, 
446  1  h^drocarbonoui,  478  ;  unilKd  to  metallio  tkiU,  483  ; 
relation  to  metallic  probasea,  -ISS -,  Probos-,  610  i  novor 
iaolablp,  I>12  g  aepanbla  in  *ome  zoogenous  Di;bu«,  &17. 
ee,  340. 
^Miitjln,  303. 
^loa,  dcSacA,  65. 

UrUto,  -i?te,  .ite,  ote.,  contwn  1,  3,  3,  etc.,  meruit  Ic*,  ita. 
^tjlM,  deQued,  66  ;  not  atjlio,  68 ;   not  rollolfUt!,  it. ;  Mtme- 
M  troe  nits,  70 ;  bovc(>nip(ue<l,ii. ;  rriygenouE,  71 ;  foi^ 
muU  of,  il. ;  mctiutjlic  moleriilca  of,  75  j  ifmboli  of,  76 1 
nomenclatiiTO  of,  85 ;  marked  hj  roweln,  90 ;  ulli  of  polj- 
lie,  102  i  bipglar,  143;  adjuQcls  to,  172  j  U^ncUrj,  191. 
obuM  riplaiued,  66;  tjiubol  of,  76  ;  tnin,  70 ;  uomen- 
olature  of,  S7. 
liuB  Sulfuric  Aoid,  liovr  fominl.  'tOS. 
B,  ToltolTiil  of  an,  wanted,  252. 
ler,  unitarian  theorj  of,  233  ;  Dr.  Will 
Cr»iiic,371,4e7. 
IberiBcBtioa,  explained,  250. 
t^l,  compoaitions 
■      491. 

CtbjBtibipos,  340. 
U-epibaattt,  381. 
Si-«pi<tjle*,  79. 

^snjle,  2661   bnsi.il 

I'enjloidi,  S6.1. 
ramlade,  48. 
'cniojBnogen,  196. 
'erricjuiidea.  Si ;  w. 
'eiTooj'Bnides,  •jmbol 
'enocjftnogiHI,  Ba. 
"   ?,  407- 


TQuls,  rltemiMl,  8 


i 


J 
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PowiMs,  Dr.,  on  Furfurine,  SSK 

FnoklADd,  Dr.,  hia  reBearcW 

Andmoninl  oompounds,  3t 

Fr™?.  11,.  on  Cobaltmo  3.1U,  < 

381. 

■fi' 

ii 

Turftirol.  883  ;  triple  (brmoU  (X 

■\ 

l-urftirooe,  386. 
Funiaine,  389. 
FuacooobaJlioe  Sells,  4fi6,  and  n 

Om,  Phosgene,  39S. 
Oeogem,  39, 102. 

awh»rdt,  M.,  hia  unitarj  thoM; 
drouaacids,  101,10a,  133; 
01j'«rine,nrlincial  aalls  of,  2«9. 
Gljcoli,'  .\cid,  175. 
Greek  pnrliclcs,  102. 
Groa,  M.,  liis  Clilovidc,  sun/r-t  U 

H',  llie  '  cipretscs  u  reduced  Pqu 
JiaJsdps,  48. 

ILdobaaea,  i-l ,  nonieiiclaturo  of, 
Halcifiens,  n  flasa-torm.  21,  43. 
Habpole,  26  ;  phj-aiology  of,  83. 
Halopoies,  adjunda  of,  85. 
ITaplob[i«,  24,  S30. 
Hnjlli^halr,  21. 
Huiilopolf,  21. 
HftploBljlc.  24,  530. 
Hermiinu,  name  ciplained,  137. 
Hofniiinii,  his  r.'sulu  on  Anilint^ 
liisojperimenliOuepibMM, 
How,  on  alkaloida,  350. 
Jrjilra  ciplainiii,  48. 
llj'inicid  oiplained,  4JI. 
llYdralodc,  48. 
n.vdroutoatjle,  48, 
H,vdf»rcd  Oiidf,  152. 
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Hydrate?,  posiiions  of  water  in,  151. 

Hvdriciconito,  107. 

Hydrobenzamide,  dimeriied,  389. 

Hydrogen  in  acids,  28. 

Hydrogen,  true  antilogue  of  Oxygen,  211 ;  ite  part  in  complex 

baaes,  213 ;  metabasic,  342. 
Hjdronino-nickel-cyade,  (note)  433. 
Hjdronipes,  containing  Platinum  defined,  340,  468. 
Hjdrostyles,  29 ;  three  groups  of^  39 ;  potential  complex,  63  { 

nomenclature  of,  100 ;  simple,  141 ;  polybasic,  191. 
Hjdrotartute,  106. 
Hydorets,  {not^)  170. 
Hypobasc,  definition  of,  215. 
Hypotype  explained,  (noU)  110. 

Iridium,  its  salts,  (noftf)  464,  465. 

Eakodyle,  as  an  antibaae,  105 ;  constitution  of,  277 ;  two  types 

of,  288. 
Eakoplatyle,  {note)  276. 
Kalalade,  48. 
Kaligen,  (note)  87. 
Ealistyles,  (note)  45. 

Eolbe,  Dr.,  on  Yalerianio  Acid,  115,  (iio^e)  118. 
Kreatinine,  its  presence  in  Urine,  415. 

/  in  final  syllable  indicates  doubled  epibasoid  parahales,  408. 

Lactic  Acid,  66, 175. 

Landolt,  M.,  on  Iodide  of  Stibmethylium,  506. 

Lead,  an  antistyle,  319. 

Leucoline,  an  epibase,  503. 

Lipyl,  266. 

Liquid,  Dutch,  372. 

Lowig,  on  metallothyles,  282,  287  s  his  Flumbethyl,  291,  483 ; 

his  Hydrate  of  JSth-stannethyl  Oxide,  509. 
Luteo-Cobaltiac  Salts,  (iio^s)  466. 
Lutidine,  354. 

m  in  final  syllable  indicates  parahalas  resembling  epistyles,  (noh) 

92. 
Malamidic  Acid,  161. 


41«. 


«4<4i;i  bIWm«iw,420l 

E,liow  G}TBed,3Sl. 
ic  Add,  166. 
[')IeaoDe.43,:a6. 

i  (Wtebwie  aad  pcobMie,  MS. 
L  MeK^Tpe,  the  tmn  opbuiMd,  faoir}  110. 
I   V>t&b«a»,  defined,  318  ;  nmiJe,  MO  j  b 
timoa  Ihylo,  -Utfi  ^  ftmning  p 
tbcir  ntnre,  539. 

KeUbame  Hjdrogm,  843 ;  BKdcmlc^  35S. 

Ucteb,  mntifauic,  103.  S8S. 

Uetali,  haw  altschad  la  «pilMMtt,  <SS  i 
■  itneliighljbuK',  477. 

MetaUothylra,  274. 

Metapole,  74,  533. 

Metutrlm,  tenoci)  dactrlo,  74  i  detnid,  75. 

MetothcU,  term  eipUincd,  (wt*)  378 ;  geuerallir,  tun-tMCk  A, 

Uethitannetlijl,  483. 

MethyphoiGpM,  340. 

Uolccalai,  deflned,  10 1  mntibuiD,  1(6 ;  ■oo^en,  137 ;  IMM 
3&3:  four  ijntbetiral  mettiodi  ot  363;  tKnt-bwie, 
ox,T^ou^  S74 ;  Nibog«n  oompound*  in,  380 ;  ei-ep 
381 ;  Iiow  inflaeneed  b;  ntetalg,  473  i  epibao^  511. 

Honobuibiiuuniea,  improbable,  416. 

HoDobinuilM,  (nob)  337. 

Uonofrinjoitnpet,  310. 

Uonohales,  dcfinttion.  It ;  ^inboliiMl,  EE ;  Contpontnt.  1M. 

UonohTdroDinM,  B61. 

HonomethTnitripea,  840. 

UoDomifenine,  how  forn)«d,  880. 

HorphiDC,  359. 

UuUpf,  PnUadinm  componnds,  460. 

MuBpratt,  on  or/gtatoaa  molecule*,  37'!. 

■>  in  flaaJ  sylUblo  indicBlce  cpibues,  336. 

Kafthalidine,  363. 

Nickel  SdIU  and  oompoimds,  (note)  iW. 

Nitrileg,  ^roup  of,  409. 

Nilrines  dffincrl,  337. 


letotjpicaJ  auUnt^le  g 


or  molpculp  9_*3t«m,  afiS ;  conipo 


■OthjJ,  propoeed  Iwn,  27! ;  Cl.loricle  of,  3fi9. 
"   »de«,47. 
Oulio  Acidi,  1&1. 

lide.  Carbonic,  li ;  Ejdrated,  152  ;  parshalic,  3G7. 
^ifbosec,  45  I  tftble  of,  280  i  loogenoua,  iuiaolablr,  513. 
KOsjrgen,  trooBiitiioguEof  Hfdrogan,  211. 
thjles,  Dotare  of,  233. 

k  in  final  fjlUble  dengoatot  the  epilxuUtjlci,  339. 

"  "  "  compound*  of.  WO. 

bi9e8,'(iu>f«)  92  and  337. 
I'fknbsIiH,  {aote)  336. 

~  a,  Teutonic,  101 ;  Grefk,  102. 

got,  hia  Uranyl  siilts,  286. 
■feitebuibinBanw,  409. 
T-fhenctidino,  377. 
BTbof^ene  gai,  895. 
■  TliOEpLstH,  ajmbol  of,  80. 
I  Fhotpliites,  Wiirti't  view  of,  81. 
F-FhoaphoruB,  31&. 
I  PiperidiDC,  3&7. 
f  f  Utinmnine,  159. 

Platmam,  Bicldoride  of,  85  ;  compoandi  of,  (nnfr)  4Gi,  4(iS. 

Ptatum,  Platimcum,  (no'']  440. 

Plectobufl.  S4,  SSt). 

PUcMhale,  24,  626. 

PIcctopole,  24, 632. 

PlorUwtjJe,  21,  629. 

PlambeDi;!,  291;  iU  phrrialog?  unmHHiii,  gl». 

Poljbolea  dcflned,  14  ;  t;iubolii«d,  66  ;  oumplra  of,  67. 

Potuh.  a  double  nil  ?,  237. 

PotAib,  liow  Aniline  produced  bj,  403. 

PolBMS,  Hjdntv  of,  8S7,  242. 


Polni»iiim,  CiirbanilBt 


of,  400. 
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Stannethyl,  compounds  of,  482. 

Stenhouse,  Dr.,  on  Cafeine,  422. 

Stibethjl,  317. 

Stibmetlijl,  317. 

Stibmethylium,  Iodide  of,  yoltalysed,  506. 

Stirps,  defined,  (note)  126. 

Strecker,  his  theory  of  Hippuric  Acid,  185  ;  his  "  Etbaniine  Sul« 

furic  Acid,"  492. 
Styles,  definition  of,  23  ;  and  bade,  25 ;  complex  and  compound, 

37  ;  containing  more  than  one  molecule,  77 ;  groups  of^  40 ; 

of  first  group,  43  ;    of  second,  58 ;   of  third,  159 ;  three 

groups  defined,  202 ;  not  isolable  with  epistyles,  442. 
Styloid  defined,  (notes)  88,  312,  337. 
Substance,  defined,  20. 
Sulfades,  47. 

Sulfarseniate  of  Potassium,  how  produced,  63. 
Sulfiites,  formation  of,  60. 
Sulfur-Ethyl,  286. 
Synthyles,  nineties  of,  274. 

i  in  final  syllable  designates  epistylobases,  98. 

Tartaric  Acid,  106,  165. 

Tartrates,  78,  106. 

Tartrelates,  78,  (note)  106. 

Tartyle,  106. 

Tellurethyl,  283. 

Telotype  explained,  {note)  111. 

Temoune,  Melauiine,  a,  420 ;  nature  of,  421. 

Tetrabasinaunes,  409,  410. 

TetrethyUAmmonium,  500. 

Teutonic  particles,  101. 

Thaline,107. 

Thiosinnamine,  410. 

Thr-hydronipes,  458. 

Tliylcs,  215 ;  their  basic  energy  unascertained,  224 ;  oily  nature 

of^  225  ;  in  composition  as  thylistyles,  221 ;  as  bodies,  226 ; 

as  complex  systems,  230;   probasic,  486;   sometimes  not 

probases,  496. 
ThyUstyles,  217. 

Thyloids,  256  ;  not  proved  to  be  basic,  263. 
Tin,  an  antistyle,  319  i  in  Methstannethyl,  483. 
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ToiQidinf,  361 !  iPlion  of,  406. 
TribasibiuftuneB.  lusj  eiist,  413. 
TribisinilM,  {■0(e)  3S7. 
Tiiplohale,  65. 
Turabull'*  Bloe,  195. 
Twin-lijdronipn,  oipUiniMJ,  US. 

XTnitary  tlioorj,  the,  31,  111.  113,  3X 

UiUYBlent  lootnli,  435. 

Crea,  3112 ;  Amio-,  S9S ;  Wiuti  on,  t 

nyl,ii. 

Vileriimic  Arid,  Dr.  Kolbo  on,  116. 
VoiUlyaia,  ignored  bj  nnilary  tbeoij 
Voll*lyt«,  B,  18  1  Toltaljtio  oompoim 
Voitonegative  mtUit,  (•<>*>)  812. 

Vowels  in  termina]  jylisblvs  indii-ale ; 


Walor,  il3  fiiDftiona  in  conlposilioi 
of,  111,  223 ;  ita  poiitiona  in 


157; 


WiUifli 


n,  427, 


-,  111; 


iii«  of  alcoliol,  237  ;  hia  oiiier 
rlliiT,  2U. 
Wiirti,  Ilia  view  of  Phoipiiit«,  81  ; 
Ms  Dieas,405;  on  hydroBarboi 
aiiic  clbers,  4S7. 

iiuog-'ii..  a'J.  102,  ]20,  127. 


